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C. HART MERRIAM, 
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ILLUSTRATIONS: 


PLATES. 


Skulls of Blarina carolinensis, brevicauda, parva, floridana, tropicalis, soricina, magna, 
and mexicana. 

Jaws and teeth (enlarged) of Blarina brevicauda and telmalesies. 

Jaws and teeth (enlarged) of Slarina carolinensis, parva, and berlandiert and 
Notiosorex crawfordi. 

Jaws and teeth (enlarged) of Sorex personatus, and longirostris. 


. Jaws and teeth (enlarged) of Sorex palustris, albibarbis, araneus, richardsoni, 


- fumeus. and hoyi. 


Skulls of Sorex palustris, albibarbis, araneus, richardsoni, fumeus, minutus, per- 
sonatus, longirostris, and hoyi. 


. Jaws and teeth (enlarged) of Sorex pacificus, macrodon, bairdi, trowbridgii, and 


personatus, 


Jaws and teeth (enlarged) of Sorex dobsoni, vagrans, ornatus, oreopolus, and S. 
fenellus nanus. 

Jaws and teeth (enlarged) of Sorex richardsoni, fumeus, pribilofensis, merriami, 
hoyi, longirostris, personatus, and dobsoni. 


. Jaws and teeth (enlarged) of Sorex (Atophyrax) bendirii and Sorex (Neosorex) 


palustris. 


. Jaws and teeth (enlarged) of Sorex (Neosorer) navigator, showing changes result- 


ing from wear. 
Skulls of Sorex (Atophyrax) bendirii palmeri, Sorex (Microsorec) hoyi, Sorex cali- 
fornicus, tenellus, merriami, and macrodon. 
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No. 10. 


REVISION OF THE SHREWS OF THE AMERICAN GENERA BLARINA 
AND NOTIOSOREX, 


By C. HART MERRIAM. 


The Short-tailed Shrews of America belong to two genera—Blarina 
and Notiosorex. Of the former, 14 alleged species have been described ; 
of the latter, only 2. Respecting the status and geographic ranges of 
these species much confusion exists. In order to obtain authentic 
information on these points the Department has made a special effort 
to secure large series of specimens, and has sent trained collectors to 
most of the original type localities of the forms that have been named. 
Moreover, one of the field naturalists of the Division of Ornithology 
and Mammaiogy, Mr. EK. W. Nelson, while conducting biological explora- 
tions in Mexico, has obtained a number of new species. As a result, 
upward of 600 specimens of the United States species and more than 
200 of the Mexican species are now before me.' Hither the original 
types, or duplicate types obtained from the original type localities, of 
all the United States and Mexican species have been examined. The 
conclusions derived from a study of this material are embodied in the 
present paper. 

Genus BLARINA Gray, 1838. 


_Aor3 1 2 3- 9or10 18 or 20 
Dental formula.—iy 3 Sj Pees “R Xx) = 5 = 


30 or 32. 


Teeth, 32 or 30; unicuspids, 5 or 4. First and second unicuspids large 
and subequal or second largest; third and fourth much smaller; fifth 
minute or absent; unicuspids (except minute posterior one) broad and 
bearing a secondary cusplet on inner side; all the teeth heavily tipped 
with dark chestnut, which usually reaches far down on the crowns. 
Cranium rather high and usually angular. No apparent external ears; 
tail short, always less than half the length of head and body; legs 
Short; body usually stout and thickset (but more slender in the parva 

group). 


HISTORY AND NOMENCLATURE. 


For a long time the Short-tailed Shrews were included in the genus 
Sorex. They were first separated by Gray in 1838 under the name 
Blarina, proposed as a subgenus.” Four years later (1842) Blarina was 
raised to full generic rank by Lesson.? 


1In addition to the specimens in the Department collection and my private col- 
lection, I have had the privilege of examining about 100 belonging to Mr. Gerrit S. 
Miller, jr. 

?Proe. Zool. Soc. London, 1837 (June, 1838), 124. - 

*Lesson, Nouv. Tableau Mammif., 1842, 89. 5 
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Baird in 1857 divided the genus Blarinain two sections, according to 
the number of teeth; and Coues in 1877 recognized and named these 
sections as subgenera: Blarina proper, with 32 teeth, and Soriciscus, 
with 30. The reduction is in the unicuspids, of which there are 5 in 
Blarina proper, as in true Sorex, and only 4 in Soricisecus.' The lost 
tooth in the latter subgenus is the second premolar. So far as the 
United States species go, the two groups are well defined, the first 
comprising the larger species with massive, angular skulls, the second 
the smaller species with relatively light, Sorex-like skulls. But in 
the Mexican species these distinctions fail, the larger species having 
large, angular skulls, closely resembling that of the northern Blarina 
brevicauda. 

The first Short-tailed Shrews known to have fallen under the eye of 
a naturalist were two specimens secured by Mr. Say, naturalist of 
Major Long’s expedition to the Rocky Mountains, at Engineer Canton- 
ment in eastern Nebraska, a few miles north of the present site of 
Omaha. It is a singular coincidence that these two specimens became 
the types of the largest and smallest species of the genus Blarina and: 
later, of the two subgenera into which the genus was split. They were 
collected during the winter of 1819-20, and were described by Mr. Say 
in 1823, the larger as Sorex brevicaudus, the smaller as Sorex parvus.? 
It would have been far better if no others had been described from the 
United States, for excepting the S. carolinensis of Bachman all the 
other names since proposed fall as synonyms under one or the other of 
Say’s species. 

Specimens of the larger species (brevicauda) from near Lake Simcoe, 
Ontario, were described by Gapper in 1830, under the name Sorex tal- 
poides,’ which name has been used by some writers in the same sense 
as brevicauda. Other specimens, from New Jersey, were described by 
sachman in 1837, under the name Sorex dekayi.t The same year (1837) 
Bachman described as new two additional species, carolinensis and cin- 
ereus, both from South Carolina. The latter is a very small animal 
and proves to be the same as S. parvus of Say. This was suspected by 
Bachman himself and also by Baird. Bachman’s carolinensis is a well- 
defined form, intermediate in size between brevicauda and parva, and 
restricted to the Austroriparian zone. 

in 1557 Baird recognized brevicauda of Say, talpoides of Gapper, caro- 
linensis aud cinereus of Bachman, and added three others, which he 
named angusticeps, exilipes, and berlandieri.. B. angusticeps (from Bur- 
lin gton, Vt.) is an abnormal individual of brevicauda aut small and 


1 But Baristas us is antedated by Ohiptoire Tone (1848), eenen was based on the 
same type species (cinerea Bach. = parva Say). 
“Say, in Long’s Exped. to the Rocky Mts., I, 1823, 164. 
*Gapper, Zool]. Jour., V, 1830, 202, Pl. VIII. 
‘Bachman, Jour. Acad. Nat. Sci. Phila., VII, Part II, 1837, 377-381. 
Ibid, pp. 366-370 and 373-376. 
Baird, Mammals N. Am., 1857, 47-48, 51-54. 
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deformed); B. exilipes (from Washington, Miss.) seems to be identical 
with B. parva; while B. berlandieri (from Matamoras, Mexico) is either 
a distinct species or a subspecies of parva. 

The status and relationships of Blarina parva have never been cor- 
rectly understood. As stated above the species was described by Say 
more than seventy years ago from a specimen from eastern Nebraska. 
In 1837 Bachman described a Shrew from South Carolina under the 
name Sorex cinereus. He had great difficulty in separating it from 
Say’s S. parvus, and “felt at one time a strong inclination to set it 
down as that animal.”! In 1857 Baird admitted S. cinereus, and cor- 
rectly transferred it from Sorex to Blarina. But he took pains to state 
that he was unfamiliar with Sorex parvus of Say. Like Bachman, 
he suspected the identity of the two, for he says that parva ‘comes 
very close to the Sorex cinereus of Bachman, and may possibly some day 
supplant its name.”” In the same year (1857) Baird added another sup- 
posed species, which he called blarina exilipes.’ The type specimens 
came from Washington, Miss.; and specimens from Spottsylvania 
County, Va., Brownsville, Tenn. [Texas?], St. Louis, Mo., and Dekalb 
County, lll., were referred to the same species though those from the 
two latter localities were provisionally separated under the name 
eximius, afterward adopted by Kennicott.* 

After careful comparison of specimens from the type localities of 
parva, cinerea, and exilipes, 1 am unable to detect any characters by 
which any one of them may be distinguished from the others. Baird 
himself was by no means positive of their distinctness. His remarks 
about B. cinerea have just been quoted; of B. exilipes he said: “I can 
not feel sure that the Mississippi specimens may not prove to be the 
young of S. cinereus.”° 

In 1861 Tomes described a small species from Coban, Guatemala, and 
named it Sorex micrurus.. This is the only member of the genus known 
from any point south of Mexico. 

In 1877 Coues published an additional species, from Jalapa, Mexico, 
under the name Blarina (Soriciscus) mexicana (Baird MS).7 

In 1891 Allen described a large Blarina which he named B. costarie- 
ensis® because the type and only specimen was supposed to have been 
taken in Costa Rica; but it really came from the Upper Mississippi 
Valley and is a typical brevicauda.? 


‘Bachman, Jour. Acad. Nat. Sci. Phila., VII, Part II, 1837, p. 375. 

* Baird, Mammals N. Am., 1857, pp. 50, 56. 

3Ibid, pp. 51-53. 

4Tbid, p. 52; Quadrupeds of Illinois, 1858, p. 97. 

*Tbid., p. 52. 

Tomes, Proc. Zool. Soc. London, 1861, 279. The name micrura is preoccupied and 
tropicalis is here substituted for it. (See p. 23, foot note.) 

7Coues, Bull. U.S. Geol. and Geog. Survy., II], May 15, 1877, 652, 653 

8 Allen, Bull. Am. Mus. Nat. Hist., III, No. 2, April, 1891, 205, 206. 

9See postea, under Blarina brevicauda, p. 14. 
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In 1895 Allen described two small species from Costa Rica: Blarina 
(Soriciseus) nigrescens, and Blarina (Soriciscus) orophila. 

Thus up to the present time 8 valid species have been described, 3 
from the United States (brevicauda, carolinensis, and parva), 2 from 
Mexico (berlandieri and mexicana), 1 from Guatemala (micrura = tropr- 
ealis) and 2 from Costa Rica. Twelve new forms are here added (1 from 
Dismal Swamp, Virginia, 2 from Florida, and 9 from Mexico), making 
20 members of the genus now known. ‘These, with their type localities, 
are as follows: 


LIST OF SPECIES AND SUBSPECIES OF BLARINA. 


Subgenus Blarina: 


Blarina brevicauda (Say) 2n.ce ss oes Blair, Nebraska. 
carolinensis (Bach.)..---.---- Eastern South Carolina. 
carolinensis peninsule noy. -- Miami, Florida. 
telmalestes sp. NOV..---.----- Dismal Swamp, Virginia. 

Subgenus Cryptotis: 

Bilarina parva (Say) -------.--------- Blair, Nebraska. 
floridana sp. Nov..~=. 2---2---- Canaveral, Florida. 
berlandiers Baird: =... = 2-2. -22- Matamoras, Mexico. 
iropicalts nom. NOV —o-. 322-5. Coban, Guatemala. 

SOTICINA Sp. NOV. === = eee Tlalpain, Valley of Mexico. 
obscura Sp. NOV 2... 25-5252 5-5 Tulancingo, Hidalgo, Mexico. 
mericann Baird --. oes =~ Jalapa, Vera Cruz, Mexico. 


mexicana goldmanisubsp. nov. Mts. near Chilpancingo, Guerrero, Mexico. 
mexicana peregrinasubsp.nov. Mountains near Oaxaca, Oaxaca, Mexico. 
mexicana machetes subsp.nov. Mountains near Ozolotepec, Oaxaca, Mex. 


nelsoni sp. NOV....-------.--- Wolcano of Tuxtla, Vera Cruz, Mexico. 
FORT. BP. DOV =. 225 aoe Ae Mount Zempoaltepec, Oaxaca, Mexico. 
aliicola sp.UOV.. 222 Mount Popocatapetl, Mexico. 

MAGNA SP. ROVE oe ee Totontepec, Oaxaca, Mexico. 

nigrescens Allen. ..... Ses gr: San Isidro, San José, Costa Rica. 
oroplila Alten>: 2-2 2ae- 222" Voleano of Irazu, Costa Rica. 


Geographic distribution—The genus Blarina is confined to North 
America, where it ranges from the mountains of Central America north- 
ward to the southern border of the Boreal zone in Canada. It attains 
its highest development in the mountains of southern, Mexico—the 
same region in which the family Geomyide is represented by so large a 
number of species and genera.’ Although several of the species now 
inhabit the boreal summits of mountains, and one is restricted to the 
Tropical belt, the genus as a whole is clearly of Austral origin. In 
the course of time, groups having their centers of distribution in par- 
ticular areas or zones often overflow into adjacent zones, and it is not 
unusual for tropical and austral types in the neighborhood of high 
mountains to push up the slopes of these mountains and become 
acclimated. Such forms commonly undergo a degree of modification 
sufficient to admit of their ready recognition as distinct Species or 
subspecies. Thus Blarina soricina, from an altitude of 7,600 feet in the 


1 See Monograph of the Geomyide, N. Am. Fauna, No. 8, Jan., 1895. 
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Valley of Mexico, while not strictly a mountain form, is clearly an 
offshoot from the tropical Bb. tropicalis. 
In the United States the only species that passes beyond the Austral 
region is brevicauda. It penetrates the southern edge of the Boreal 
zone along the northern limit of its range, and ascends the higher 
mountains of North Carolina and Tennessee to the same zone. 
In southern Mexico some of the high mountains have been so long 
isolated that the species of Blarina inhabiting them have become dif- 
ferentiated into local races or represeutative species. Thus the colo- 
‘nes of the widely diffused BD. mexicana type inhabiting mountains near 

Oaxaca, Ozolotepec, and Chilpancingo, have developed peculiarities by 
- which each may be recognized from the others and also from the typical 
form from Vera Cruz. Similarly B. alticola, of Mount Popocatapetl 
and other high mountains about the Valley of Mexico, is represented 
on Mount Zempoaltepec, Oaxaca, by a closely allied species, B. fossor. 


NUMBER OF SPECIMENS OF EACH SPECIES EXAMINED. 


Subgenus Blarina: Subgenus Cryptotis—Continued. 
Blarina brevicauda ......--...--. 436 | POVINGDMEXICONG so. ete, LO 
PICOMOMMEN SIS 5 2 = 3 a dae 89 GOLGI a= ee. ime Ne he. 5 
(OU OSN e RE 7 WORCGTING 2m. 8. hee Se OF 
LET UANESUES: meio a, 2 rel 1 WUVCN ECB ee Ga. Be i 
Subgenus Cryptotis: FOG I RUN Se ah ee oe iB! 
LOTING PAO a0 2.2.2 Pe atahs 114 QUENCOND SS sa One a7 Pe oe 10 
COMMON: - oe aes eaymen nls 4 OTOP Se Boe Ae ee 5 
berlandieri. 2 soc J. 025 52! 8 TODO TO epee ee ER 2 
POPU UG eo aoe oie cs SOO WUGRES CONS Lins, sem ints ar 1 
SOMUCH Os eal ta ote a a ah 3 OU ODT = ie ets soe men cee 1 

OORT AE OE AEE 2 


Subgenus BLARINA Gray. 


1838. Blarina (subgenus of Sorex) Gray, Proc. Zool. Soc. London 1837 (June, 1838), 
124. Type, Sorex talpoides Gapper — S. brevicaudus Say. 

1842. Blarina (full genus) Lesson, Nouy. Tableau Mammif., 1842, 89. 

1842. Brachysorexz (subgenus) Duvernoy, Mag. de Zool., 2d ser., IV, 1842, 37-41. 
Type, Sorex brevicauda Say. (Specimen from New Harmony, Ind., and some- 
what intermediate between brevicauda and carolinensis.) 

1843. Blaria Gray, List of Spec. Mammalia British Mus., 1843, XXI; List of Osteol. 

Spee, British Mus., 1847, XI, 23. 

1848. Talposorexr Pomel, Archiv. Sci. Phys. and Nat. Geneve, IX, 1848, 248. (Type, 

Sorex carolinensis Dekay = S. brevicaudus Say.) Not Talpasorex Lesson, 1827. 

1848. Galemys Pomel, Ibid., IX, 1848, 249 (in part; includes also Crossopus and 
Pachyura); not Galemys Kaup, 1829. 

1855. Anotus (subgenus) Wagner, Suppl. Schreber’s Siugthiere, V, 1855, 550-551. 
Type, Sorex carolinensis Bach., from South Carolina. 


Diagnosis.—Teeth, 32; unicuspids, 5, the anterior 4 in two pairs; first 
and second largest and subequal; third and fourth abruptly much smaller 
and subequal; fifth minute (see fig. 1, a and b, p. 10). Basal lobe of 
middle ieisor elongated anteroposteriorly. Brain case not arched ante- 
roposteriorly, highest at lambdoid suture; plane of occiput nearly flat. 
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Geographic distribution—Broadly, the Austral region of the eastern 
half of the United States. One species (B. brevicauda) reaches the 
southern edge of the Boreal in south- 
ern Canada and the mountains farther 
south; another (B. peninsula) inhabits 
peninsular Florida. 

Number of representatives.—Only 4 
members of the subgenus Llarina are 
here recognized—the large B. brevt- 
cauda and telmalestes, and the smaller 
carolinensis and peninsule. Several 
slightly characterized local forms of 

Fic. 1.—Upper series of teeth of Blarina Dyevicauda might be defined, but are 
carolinensis. a. Outer side; b. Crowns. ; 3 ee 
net deemed worthy of recognition by 
name. B. brevicauda intergrades with carolinensis, and carolinensis 
with peninsula, leaving telmalestes as the only completely isolated form 
now known. 


KEY TO SPECIES AND SUBSPECIES. 


Size largest (total length about 120 mm. or more); brain case and under jaw strongly 


ngular. 
Postero-internal lobe of molars narrow and elliptical......-...--.-- brevicauda 
Postero-internal lobe of molars broad and rounded...--..---....---- telmalestes 


Size smaller (length less than 100 mm.); brain case and under jaw less angular. 
Color dull plumbeous washed with brownish (hind foot about 
12 mm.) =. 2 225.5 Shek - ee ae ee eae eee ee carolinensis 
Color slate black (hind foot more than 13 mm.)......-...----.------- peninsule 


BLARINA BREVICAUDA (Say). Large Blarina. 
Pl. 1, figs. 2-4; Pl. 2, figs. 1-4. 
ORIGINAL REFERENCES. 


1823. Sorex brevicaudus Say in Long’s Exped. to the Rocky Mts., I, 1823, 164. (From 
near Blair, Nebr. ) 

1830. Sorex talpoides Gapper, Zool. Jour,, V, 1830, 202, Pl. VIII. (From vicinity of 
Lake Simcoe, Ontario, Canada.) 

1837. Sorex dekayi (Cooper) Beeman Jour. Acad. Nat. Sci. Phila., VII, Part II, 
1437, 377-381. (From New Jersey.) 

1857. Blarina angusticeps Baird, Mammals N. Am., 1857, 47-48. (Deformed skull from 
Burlington, Vt.). 

1891. Blarina costaricensis Allen, Bull. Am. Mus. Nat. Hist. New York, III, 1891, 205- 
206. (Supposed to be from Costa Rica, but really from the Upper Mississippi 
Valley. See postea, p. 12.) 


SECONDARY REFERENCES. 


Sores brevicaudus Bach., Jour. Acad. Nat. Sci. Phila., VII, Part II, 1837, 3; Aud. and 
Bach., Quadrupeds N. Am., III, 1854, 335-336. 

Corsira (Blarina) talpoides hee Proc. Zool. Soc. London, 1837 (June, 1838), 124 
[= Sorex talpoides Gapper = S. brevicaudus Say]. 

Blarina brevicaudata Lesson, Nouv. Tableau Mammif., 1842, 89. 

Galemys (Lrachysorez) micrurus Pomel, Archiv. Sci. Phys. et Nat.. Geneve, 1848, 249. 

Llarina brevicauda Baird, Mammals N. Am., 1857, 42-45; Merriam, Mammals Adiron- 
dacks, 1884, 164-173 (habits). 
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Type locality.—West bank of Missouri River, near Blair, Nebr. 
(formerly Engineer Cantonment, 3 miles above mouth of Boyer River). 

Geographic distribution.—Upper Austral and Transition zones, from 
western Nebraska and Manitoba eastward tothe Atlantic Coast, pene- 
trating a short distance into lower edge of boreal. 

Habitat.—Chiefly deciduous woodlands and fields, where it lives in 
Shallow tunnels that are often marked on the surface by little ridges. 

General characters.—Size largest of the subgenus (total length about 
125 mm.); skull largest and heaviest of the American Soricidw; pelage 
glossy. 

Color.—Sooty-plumbeous above, becoming ashy-plumbeous below, 
varying with the light; paler in summer; glossy in fresh pelage. 

Cranial characters.—Skull large, massive, and angular (averaging 2 
to 25 mm. in greatest length, and about 13 mm. in greatest breadth); 
occipital plane relatively large, nearly fiat, and sloping strongly for- 
ward (notarched). The brain case presents the maximum of angularity 
known in the group, and is highest at the lambdoid suture. Theramus 
of the jaw is angular, being bent rather abruptly upward opposite 
the last molar. The upper lateral incisors contrasted with those of 
carolinensis are relatively narrower at base and slope more strongly 
forward; the first upper premolar (5th unicuspid) is usually visible 
from the outside. 

Measurements.—Average of 8 specimens from near type locality: 
Total length, 127 mm.; tail vertebrae, 26.5 mm.; hind foot, 16.5 mm. 
Average of 31 specimens from Lake George, New York: Total length, 
122 mm.; tail vertebre, 26.5 mm.; hind foot, 15mm. Average of 6 speci- 
mens from Marthas Vineyard, Massachusetts: Total length, 115:mm.; 
tail vertebrae, 22 mm.; hind foot, 13.4 mm. 

General remarks.—Blarina brevicauda presents considerable variation 
in size and tint of color. The largest specimens are from western 
Nebraska, and those from eastern Nebraska (type locality) are larger 
than specimens from the Northern and Eastern States. From the type 
locality as a center, decrease in size takes place to the north, east, | 
and south. Specimens from both sides of the Canadian boundary, be- 
tween Manitoba and Lake Superior, are decidedly smaller than those 
from Nebraska, Iowa, and southern Minnesota, but larger than 
those from the Atlantic States. The smallest specimens I have seen 
are from eastern Massachusetts. ‘Through the courtesy of Mr. Gerrit 
S. Miller, jr., 1 have been able to examine a number of skulls in his 
private collection from the following localities near the coast of that 
State: West Dedham, Wareham, Provincetown, Seekonk, Marthas 
Vineyard, and Nantucket. These skulls agree closely among them- 
Selves and average 22 mm. in greatest length (including incisors) and 
12 mm. in breadth. Specimens from Nova Scotia, Ontario, New 
Hampshire, and Maine are larger, agreeing with those from the Adi- 
rondacks. The latter, however, are decidedly smaller than typical 
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brevicauda from the Upper Mississippi Valley. This intermediate form 
was named Sorex talpoides by Gapper in 1830 (type from near Lake 
Simeoe, Ontario, Canada), and has been recognized as a distinct spe- 
cies by Baird (1857) and Miller (1893). The impossibility of assigning 
logical geographic ranges to the resulting two forms, since the smaller 
talpoides surrounds the larger brevicauda on three sides (north, east, 
and south), and the additional fact that talpoides is intermediate 
between the large Nebraska brevicauda and the small form from the 
eoast of New England are material obstacles to the recognition of 
talpoides, even aS a subspecies. Furthermore, the species as a whole 
erades into carolinensis when it approaches the edge of the Austrori- 
parian fauna; hence talpoides, being in this sense only an intergrade 
between brevicauda and carolinensis, is unworthy of recognition by 
name. | 

In color eastern specimens average slightly paler than those from 
the Mississippi Valley, but the seasonal difference is as great as the 


geographic. There is also much difference in the apparent color of — 


the same specimen, according to the way it is held with reference to 
the light. A skin thatis dusky or sooty when held away from the light 
and viewed from behind becomes almost ashy gray when looked at 
from the opposite direction. Winter specimens from Elk River, Minn., 
sometimes have a well-marked brownish-chestnut dorsal band. 

Note on the so-called Blarina costaricensis.—Dr. J, A. Allen has kindly 
loaned me the type specimen of his Blarina costaricensis. Itis in every 
respect a typical Blarina brevicauda, and doubtless came from some 
point in the Upper Mississippi Valley, probably Iowa. The skull and 
teeth agree perfectly with specimens from this State, where the col- 
lector, Mr. Cherrie, lived before he went to Costa Rica. The specimen 
had no label when it reached Dr. Allen. I do not doubt Mr. Cherrie’s 
entire sincerity in thinking that it came from Costa Rica, but, as too 
well known, unlabeled museum specimens—particularly aleoholics— 
often have a way of becoming hopelessly mixed. Dr. Allen states that 
the skull received from Mr. Cherrie is larger than that of B. talpoides 
and the dentition heavier. These are precisely the ways in which true 
brevicauda from lowa and Nebraska differs from its smaller representa- 
tive of the Atlantic States, which has been called talpoides. I have 
just compared the skull of the type specimen of costaricensis with 
skulls from the type locality of brevicauda and find that the latter is 
somewhat larger and has equally heavy or slightly heavier teeth. 

In clearing up the status of costaricensis an awkward geographical 
difficulty is also overcome, for the subgenus Blarina (with 32 teeth) is 
absolutely restricted to the United States. All of the specimens exam- 
ined from Mexico and Guatemala, more than 200 in number, belong to 
the subgenus Cryptotis (with 30 teeth). It surpasses belief that a 


1 After examining the material on which the present paper is based Mr. Miller 
agrees with me that talpoides can not be recognized. 
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colony of the northern Blarina brevicauda should exist in the tropics 
of Costa Rica, separated from the normal range of its species by a 
land interval of several thousand miles—and an interval inhabited 
exclusively by members of another subgenus. 

Specimens examined.—Total number, 436, from the following localities: 


Ontario: Rat Portage, Lake of the Woods, 6; Ottawa, 2. 

Nova Scotia: Digby, 8. 

North Dakota: Pembina,1; Harwood,1; Portland, 9. 

Minnesota: Tower, Vermillion Lake, 3; Elk River, 25; Steele County, 4; Orton- 
ville, 8; Two Harbors, 1. 

Nebraska: Valentine, 2; Kearney, 2; Blair, 1; Columbus, 4. 

Iowa: Council Bluffs, 8; Knoxville, 2. 

Kansas: Onaga, 2. 

Missouri: Kimmswick, 1. 

Illinois: Dekalb, 2. 

Michigan: Frankfort, 5; Ann Arbor, 5. 

Ohio: Sandusky, 1; Garrettsville, 11; Canton, 1; Ellsworth, 1, 

Pennsylvania: Drurys Run, 3; Nazareth, 1. 

New York: Adirondacks, 8; Locust Grove, Lewis County, 77; Lake George, 333 
Elizabethtown, 25; Alder Creek, 2; Syracuse, 2; Peterboro, 2; Troy,1; Sing 
Sing, 4; Roslyn, Long Island, 1; Shelter Island, 1; Montauk Point, Long Island, 20. 

New Hampshire: Ossipee, 10: Mount Washington, 1. 

Maine: North Sebago, 1. 

Massachusetts: Wilmington, 15; West Dedham, 3; Wareham, 25; Province- 
town, 2; Seekonk, 2; Marthas Vineyard, 5; Nantucket, 1. 

New Jersey: Tuckerton, 5. ’ 

Maryland: Baltimore, 1; Laurel, 1; Sandy Spring, 6; Locust Grove, 1. 

District of Columbia: Washington, 35. 

North Carolina: Roan Mountain, 16; Magnetic City, 5; mountains of Bun- 

County, 4; Old Richmond, 2. 

Indiana: Richmond, 1. 


BLARINA BREVICAUDA CAROLINENSIS (Bachman). Carolina Blarina. 


Pi iol* plea; tres: 1°5;.12: 
Sorex carolinensis Bachman, Jour. Acad. Nat. Sci. Phila., VII, Part IJ, 1837, 366-370, 
Pl. XXIII, fig. 1. (From South Curolina.) 
Aud. and Bach., Quadrupeds N. Am., I], 1857, 176-178, Col. Pl. LXXV. 
Blarina carolinensis Baird, Mammals N. Am., 1857, 45-47. 


Type locality.x—Kastern South Carolina. 
Geographic distribution.—Austroriparian fauna from the mouth of 
Chesapeake Bay to Arkansas. 
Habitat.—W oodlands and open fields, living in tunnels and runways 
just beneath the surface. 
General characters.—Size intermediate between brevicauda and parva; 
pelage glossy and velvety, as in brevicauda; hind foot small, as in parva. 
Color.—Uniform dark sooty plumbeous, more or less tinged with 
brownish, especially in summer; indistinctly paler below. 
Cranial and dental characters.—Compared with B. brevicauda the skull 
of B. carolinensis is much smaller and lightér (averaging 19 to 20 mm. 
in greatest length and 10mm. in breadth); occipital plane more arched; 
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mandible much less massive and with only a trace of the angle of the 
ramus; upper lateral incisors relatively broader at base and more 
nearly vertical (not sloping strongly forward); first premolar (5th uni- 
cuspid) usually not visible from outside. 

Measurements.—Average of 6 specimens from Columbia, 8. C. (pre- 
sumably near type locality): Total length, 99.5 mm.; tail vertebrie, 
20.5mm.; hind foot, 12.5 mm. Average of 9 specimens from Washine- 
ton, Miss.: Total length, 94 mm.; tail vertebrae, 20 mm.; hind foot, 
12.2 mm. 

General remarks.—Blarina carolinensis is merely a small edition of 
B. brevicauda, lacking the more aceentuated features of the latter in 
the way of massiveness and angularity of the skull and lower jaw. It 
differs also in the lateral unicuspidate teeth. They are more nearly 
vertical and the fifth is generally hidden when viewed from the outside. 

In geographic distribution it is strictly confined to the Austroripa- 
rian fauna. It thus inhabits the southern half of the region inhabited 
by B. parva, and the two occur together in many localities. 

Blarina carolinensis was described by Bachman in 1837, and has had 
the good fortune to escape synonyms. Itis intermediate in size, but 
not in characters, between the northern Blarina brevicauda, with which 
it intergrades, and the southern b. parva, from which it differs subge- 
nerically (having 32 instead of 30 teeth). Intergrades with brevicauda 
are confined to a narrow strip just above the upper edge of the Austro- 
riparian zone. Such intergrades have been examined from Cape Charles, 
Va.; Eubank, Ky.; Kimmswick, Mo., and the following places in south- 
ern Indiana: Brookville, New Harmony, Vigo County, and Putnam 
County. Specimens from Richmond, Ind., are nearer brevicauda than 
carolinensis. 


Specimens examined.—Total number, 97, from the following localities: 


Virginia: Belle Haven, 1; Cape Charles, 16; Kinsale, 1; Old Point Comfort, 1. 
Kentucky: Eubank, 3; Hickman, 4. 
Tennessee: Big Sandy, 1. 

North Carolina: Raleigh, 39. 

South Carolina: Columbia, 6; Lanes, 1; Georgetown, 1. 

Georgia: Augusta, 1; Riceboro, 1. 

Alabama: Greensboro, 1, 

Mississippi: Washington, 10. 

Arkansas: Beebe, 1. 

Indiana: New Harmony, 2; Brookville, 4; Vigo County, 1; Putnam County, 2. 


BLARINA CAROLINENSIS PENINSULZ subsp. nov. Everglade Blarina. 


Type trom Miami River, Dade County, Fla. No. 70874, g ad., U.S. Nat. Mus., Depart- 
ment of Agriculture collection. Collected March 2, 1895, by J. Alden Loring. 


herhard 


Original number, 2777. 


Geographic distribution.—Peninsula of Florida, south of latitude 28°. 

Halitat—Swampy places, chiefly in Everglades. 

General characters.—Similar to B. carolinensis, but with larger hind 
feet and more slaty coloration; molariform teeth larger. 
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Color.—Upper parts uniform slate black, duller below; lacks the 
sepia-brown tint of carolinensis. 

Cranial and dental characters.—Skull similar to that of B. carolinen- 
sis, but somewhat larger and heavier, with broader and more massive 
pterygoids. The upper molariform teeth are decidedly larger, heavier, 
and less emarginate posteriorly. The large upper premolar is broader, 
especially in front, and differs in form from that of carolinensis. 

Measurements (taken in flesh)—Type: Total length, 97 mm.; tail 
vertebre, 20 mm.; hind foot, 13.5 mm. 

Average measurements of 6 specimens from peninsular Florida: 
Total length, 97 mm.; tail vertebrae, 18.5 mm.; hind foot, 13.5 (or 
14) mm. 

General remarks.—Blarina peninsule is the Tropical Florida repre- 
sentative of the Austroriparian PB. carolinensis. It is common in the 
Eyerglades, where Mr. Loring secured four specimens on Miami River, 
on the east coast, and one at Everglade (near Chocoloskee), on the west 
coast. He also trapped one at Micco, Brevard County. 


BLARINA TELMALESTES! sp. nov. Dismal Swamp Blarina. 
Pl. 2, fig. 5. 

Type from Lake Drummond, Dismal Swamp, Virginia. No. 71823, 9 ad., U. S. Nat. 
Mus., Department of Agriculture collection. Collected June 6, 1895, by A. K. 
Fisher. Original number, 1775. 

Geographic distribution.—Dismal Swamp, Virginia. 

General characters.—Similar to B. brevicawda, but more plumbeous in 
color; hind feet relatively longer; skull narrower; molariform teeth 
peculiar. Length of skull, including incisors, 24 mm. 

Color.—Uniform dark plumbeous or slate gray above and below, 
slightly darker on the rump and nose; feet and tail blackish. 

Cranial and dental characters—Compared with its nearest relative, 
Blarina brevicauda, the skull of B. telmalestes is narrower, less massive, 
with.less thickened anterior nares; the coloring on the teeth is paler and 
much less extensive, not reaching the crowns of the teeth except on 
the apices of the cusps; the large upper premolar and molars, partic- 
ularly m’, differ materially in shape, the postero-internal lobe being 
much more broadly rounded and the posterior coneavity much deeper. 
The thickened angular cusp on the inner side is less marked and there 
is a much more pronounced and thickened rim running round the pos- 
terior lobe, defining a broad saucer-shaped depression. In actual size 
the skull is slightly shorter than specimens of brevicauda from Nebraska 
and western lowa, but it is longer than those from New England and 
the Eastern States generally. 

General remarks.—From the standpoint of geographic distribution 
Blarina telmalestes is by far the most interesting member of the genus. 
While closely resembling the large B. brevicauda in size and general 


1 Telmatestes, from tTéAua, swamp + An6r775, robber. 
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appearance, it is completely surrounded by the small B. carolinensi-. 
It is in effect therefore an insular form, like those inhabiting the sum- 
mits of high mountains within the range of more southern species. Its 
semi-aquatic habits, necessitated by its watery environment, have led 
to the unusual development of the hind feet, and the distinctive char- 
acter of the molars may have resulted from some peculiarity of food. 

Measurements (taken in flesh).—Type specimen: Total length, 118 
mm.; tail vertebrae, 28 mm.; hind foot, 16mm. Average of 13 speci- 
mens from type locality: total length, 119.5; tail vertebra, 26.4; hind 
foot, 16. ; 


Subgenus CRYPTOTIS Pomel. 


1848. Cryptotis Pomel, Archiv. Sci. Phys. and Nat. Genéve, IX, Nov. 1848, 249. 
Type, Sorex cinereus Bach. ( = Sorex parvus Say). 

1877. Soriciscus Coues, Bull. U. 8. Geol. and Geog. Surv., 1877, 649. ‘‘Type Sorex 
parvus Say or S. cinereus Bach.” 


Diagnosis.—Teeth, 30; unicuspids, 4, never in two pairs; fourth always 
smaller and usually minute; basal lobe of middle incisor a rounded 
cusp (pl. 3, figs. 2, 3, 13, 14). Brain case more or less arched, highest 
anterior to lambdoid suture; plane of occiput arched. 

Geographic distribution.—Broadly, the less arid parts of the Austral 
region in Mexico, Guatemala, Costa Rica, and the eastern United States. 
One species (parva) pushes northward in the United States through the 
Upper Austral or Carolinian zone; one (tropicalis) reaches southward 
into the Tropical region of Mexico and Guatemala, and several ascend 
the mountains of Mexico into the Boreal. 

Number of representatives.—The great majority of American Short. 
tailed Shrews belong to the subgenus Cryptotis. Sixteen species and 
subspecies are here recognized, contrasted with 4 of Blarina proper 
aud 2 of Notiosorer. The subgenus attains its greatest development 
in the highlands of southern Mexico. The species may be roughly 
assembled in 4 groups: (1) The parva group, comprising parva, floridana, 
berlandiert, tropicalis, soricina, orophila, aud obscura (the latter 
approaching the next); (2) the mexicana group, comprising mexicana, 
goldmani, peregrina, machetes, nigrescens, and nelsoni; (3) the alticola 
group, comprising alticola and fossor; and (4) the magna group, com- 
prising, so far as known, tiie single species of that name. 

It is of little consequence whether closely related forms are treated 
as species or subspecies. When intergradation is known or strongly sus- 
pected, or the degree of differentiation slight, the animals are classed 
as subspecies. In the case of two the smaller forms here accorded 
specific rank (floridana and berlandieri) it is not improbable that in 
each instance intergradation will be found with parva (but not with 
one another) when specimens are collected from intermediate localities. 
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KEY TO SPECIES AND SUBSPECIES. 


Size very large (total length about 130 mm.; hind foot, 17 mm.) ....-...-.-. magna 
Size medium or small (length 108 mm. or jena 
1. Size medium (length, about 100 to 108 mm,; hind foot, 13 to 15 mm.) ; 
2. Large upper premolar deeply excavated posteriorly— 
Large upper premolar with antero-internal angle well devel- 


COUN yen Pe ea) PEER er san vr ek Ore ae cer ee ee alticola 
Large upper premolar with antero-internal angle broadly 
EVGA CLO ts aoe etna wre ai’ om win ai ticla laine alam mi aainie in oi'a2'9 fossor 


2.! Large upper premolar not deeply excavated posteriorly— 

3. Total length, 106 mm. or more: 

EMG 1OOb. AOU INN oo fo. eno e eee eed so ealtes wens machetes 

PonidetOOt AVOUb lo WNIst ee ecnie © waietolin a wacom sees encima nelsoni 
3.1 Total length, about 100mm.: * 

4, Unicuspidate teeth with strongly developed cusplet 

on inner side: 
Brain case abruptly inflated above plane of ros- 


[AO 00 ee ese = lee Be A rapate, Soe cos a ----- mexicana 
Brain case oe Title elevated above “lee of 
VOSUMUMM Rae oe af oo aw ci aa olin ee ee ao eet ielo 2 ro goldmam 
4,1 Unicuspidate teeth with inner es feebly devel- 
VOC Oe pete cee 2 Sp 5 OI A eae en par eee peregrina 
1.! Size small (length less than 93 mm.; hind foot, 13 mm. or less), 
Size smallest; tail about 16 mm. Pind foot, about 10.5 mm......- _. parva 


Size larger; tal 19 mm. or toner hind foot, 12 to 13 mm. 
Color sooty plumbeous; tail, about 25 mm.— 


Large upper premolar deeply excavated behind............ soricin4a 
Large upper premolar not deeply excavated behind......... obscura 
Color ash gray or brown— 
Total length, about 93 mm.; tail, about 25 mm............ tropicalia 
Total length, less than 90 mm.; tail, 22 mm. or less— 
Color iron) sray to sepia DIOWM. 2. - 2:2 =25--- 22552 sess floridana 
Color chestnut brown to ash brown....-.--......----- berlandieri 


BLARINA PARVA (Say). Small Blarina. 
Pl. 1, figs. 5, 6; pl. 3, figs. 2, 6, 18. 
1823. Sorex parvus Say, in Long’s Expedition to the Rocky Mountains, I, 1823, 164. 
(From near Blair, Nebr.) 
' 1837. Sorex cinereus Bachman, Jour. Acad. Nat. Sci. Phila., VII, Part II, 1837, 373- 
376, Pl. XXIII, fig. 3. (From Goose Creek, 22 miles from Charleston, S. C.) 
1857. Blarina exilipes Baird, Mammals N. Am., 1857,51-53. (From Washington, Miss.) 
1857. Blarina eximius Baird, Ibid, p. 52 (provisional name based on specimens from 
St. Louis, Mo. and Dekalb Co., Illinois.) 
1858. Kennicott, Quadrupeds of Minor Report Commissioner of Agriculture for 
1857, 1858, p. 97. 
Type locality West bank of Missouri, near Blair, Nebr. (formerly 
Engineer Cantonment, 3 miles above mg: of Boyer River). 
Geographic haste region of the eastern United States 
(including both the Austroriparian and Carolinian faunas) from Texas 
and eastern Nebraska eastward tothe Atlantic, Not known from New 
York or New England. 
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Hebitat.—Chiefly open fields and meadows. 

General characters.—Smallest of the United States species; cranium 
light and Sorex-lke. 

Color.—Upper parts varying from sepia to dark hair-brown, darker 
in winter pelage; under parts ash gray; tail bicolor, each side concolor 
with body. Some specimens (immature?) are nearly iron gray, lacking 
the sepia, in this respect resembling immature specimens of floridana. 

Cranial and dental characters.—Skull small, about equaling berland- 
ieri, but decidedly smaller than floridana. Last upper unicuspid not 
usually visible from outside; second unicuspid shorter than in berland- 
ieri (pl. 3, fig. 2); upper molars (m' and m’) deeply excavated behind 
pl. 3, fig. 13), thus differing from both floridana and berlandieri which 
are only slightly concave. 

Measurements (taken in flesh).—Average of 13 specimens from type 
locality (Blair, Nebr.): Total length, 79 mm.; tail vertebrae, 16 mm.; 
hind foot,10.6mm. Average of 25 from Raleigh, N.C.:! Total lovee 
75 mmn.; tail vertebre, 16.4 mm.; hind foot, 10.6mm. One specimen 
from Washington, Miss.: Total length, 80 mm.; tail vertebra, 18 mm.; 
hind foot, 11 mm. 

General remarks.—Blarina parva is the smallest of the Short-tailed 
Shrews known from the United States. Specimens from New Jersey, 
and from the coast region of southern South Carolina and Georgia, are 
somewhat larger than the typical form. Thus specimens from Tuck- 
erton, N. J., Georgetown, 8. C., and Riceboro, Ga., are appreciably 
larger than those from Raleigh, N. C. But they agree with true parva 
in the extent and depth of color of the chestnut tips of the teeth and 
in the deep excavation of the molars posteriorly, thus showing no 
approach toward B. floridana. 

Specimens examined.—Total number, 114, from the following localities: 

Nebraska: Blair (type locality), 13. 

aes Brookville, 2; Irvington, 2; Terre Haute, 2; BABS County, 2; Putnam 
County, 

Ohio: palihe ta 1 

New Jersey: Tuckerton, 3. 

Maryland: Laurel, 1; Sandy Spring, 19. 

District of Columbia: Washington, 1. 

Virginia: Dismal Swamp, 1. 

North Carolina: Raleigh, 46; Bertie County, 5. 

South Carolina: Georgetown, 1. 

Georgia: Riceboro, 4. 

Alabama: Mobile, 1. 

Mississippi: Washington, 1. 

Louisiana: Iberia Parish, 1. 

Texas: eee eee Bs Del Kio; 2 


FP or these me a iewacute I am widebted to the collectors, H. H. and C.S. Brimley, 
of Raleigh. 
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BLARINA FLORIDANA sp. nov. Small Florida Blarina. 
Plel ene. 


Type from Chester Shoal, 11 miles north of Cape Canaveral, Brevard County, Fla. 
No. $4249, U. S. Nat. Mus., Department of Agriculture collection. Collected 
April 22, 1889, by Morris M. Green. Original number, 44. 

Geographic distribution.—Peninsular Florida, south of latitude 29°. 
Exact limits of range unknown. 

Habitat.—Palmetto serub. 

General characters.—Similar to B. parva, but larger, with longer 
skull, whiter teeth, and larger molars, which are less deeply emargi- 
nate posteriorly. | : 

Color.— Upper parts in winter uniform iron gray, with a decided 
‘pepper and salt’ appearance; in summer, browner and more inclined 
to sepia; under parts paler. ; 

Oranial and dental characters.—Skull similiar to that of parva, but 
longer (18 instead of 16 mm.); last unicuspid visible from outside; 
color of teeth paler and restricted to tips of cusps; posterior border 
of large molars (m' and m7’) only slightly concave, as in berlandieri, 
not deeply excavated asin parva. The large molariform upper pre- 
molar has only a relatively shallow emargination behind, instead of 
the deep excavation of parva; and the notch on the front of the 
inner side is much smaller, and does not reach all the way down verti- 
cally (see pl. 3, fig.14). 

Measurements.—Average of 2 specimens from type locality: Total 
length, 89 mm.; tail vertebre, 22 mm.; hind foot, 12 mm. 

General remarks.—lt is interesting from a geographic standpoint to 
note that in essential characters Blarina floridana agrees with B. ber- 
landiert, which latter animal likewise inhabits an extension of the 
tropical fauna into the United States. That the two are not connected 
around the Gulf of Mexico is evident from the fact that specimens 
from southern Louisiana and Mississippi are very different, agreeing ~ 
in the characters of their molars with true parva. Baird had a single 
Specimen of this species, of which he said: “A very badly preserved 
specimen in alcohol from Indian River, Florida, exhibits some differ- 
ences, especially in the longer tail and larger size generally, includ- 
ing the skull and feet. Il‘or the present, however, I shall refer it to 
B. cinerea.”? | 

Specimens examined.—Only 4 specimens of floridana have been exam- 
ined—2 from the type locality, Chester Shoal, 11 miles north of Canav- 
eral; 1 from Micco, and 1 from Gainesville. 


1 Baird, Mammals N. Am., 1857, 49 
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BLARINA BERLANDIERI Baird. Rio Grande Blarina. 
Pl. 3, figs. 3, 7, 10, 14. 
1857. Blarina berlandieri Baird, Mammals N. Am., 1857, 53-55. 


Type locality—Matamoras, Tamaulipas, Mexico. 

Geographic distribution.—Lower Rio Grande Valley, on both sides of 
the river, and probably the coast region of southern Texas also. Limits. 
of range unknown. 

General characters.—Size a little larger than B. parva; pelage rela- 
tively short; upper lateral incisors long and nearly vertical. 

Color.—Upper parts in summer ash brown, with a ‘pepper and salt’ 
appearance; tips of hairs in winter pelage almost chestnut; under 
parts grayish. 

Cranial and dental characters.—The upper part of the rostrum seems 
to be a little more swollen in berlandiert than in parva, but it is almost 
impossible to separate the two by cranial characters. The lateral upper 
incisors (i° in particular), when unworn, are higher and more vertical 
in berlandieri, as shown in pl. 3, fig. 3, contrasted with that of parva, pl. 
3, fig.2. The best character I have discovered is the shape of the pos- 
terior border of the uppermolars. In Bb. parva the hinder border of m! 
and m? is deeply excavated, much asin the large premolar; in B. berlan- 
dieri the premolar is much the same, but m! and m’ are only slightly 
concave behind. In young specimens the large size of the second uni- 
cuspid is usually marked, contrasted with B. parva. 

Generalremarks.—\ have compared a series of Specimens from Browns- 
ville, Tex., with Baird’s types from Matamoras (on the Mexican side of 
the river) and find no differences whatever. One of Baird’s specimens 
(No. 1794) is young and has unworn teeth. The lateral incisors (first 
and second unicuspids) are very long and rather slender, and the apex 
of the second curves slightly backward. This is the specimen figured 
by Dobson in his Monograph of the Insectivora, Part III, fase. 1, PI. 
XXIV, jig. 7. It is closely matched by one of our specimens from 
Brownsville (No. 48810). In the other specimens the tip is worn off, 
and conseq uently is not recurved. Whether derlandiert is more than a 
subspecies of parva can not be determined from the material at hand. 

It is an interesting coincidence that the character of most weight 
separating berlandiert from parva is shared by floridana, namely, the 
shallow emargination of the posterior border of m! and m/. 

Measurements (taken in flesh).—Average of 6 specimens from Browns- 
ville, Tex. (on opposite side of river from ae wy te Total length, 
$3 mm.; tail vertebra, 19 mm.; hind foot, 12 

Specimens examined. Total fpatuee 8, Sa fe following localities: 


Matamoras, Tamaulipas, Mexico (type locality), 2 
Brownsville, Tex., 5 
San Diego, Duval County, Tex., 1. 
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BLARINA TROPICALIS! Merriam. Tropical Blarina. 
Pil ne. & 


1843. Corsira tropicalis Gray, Proc. Zool. Soc., London, 1843, 79. Nomen nudum. 

1861. Sorex micrurus Tomes, Proc. Zool. Soc., London, 1861, 279. (From Coban 
Guatemala. ) 

1877. Blarina micrura Alston, Proc. Zool. Soc., London, 1877, 446; Biologia Centrali- 
Americana, Mammalia, 1880, 56,57, Pl. V, fig. 2. 

_ 1877. Blarina (Soriciscus) micrura Coues, Bull. U.S. Geol. and Geog. Sury. Terr., 638, 
footnote. 

Tupe locality.—Coban, Guatemala (altitude about 4,400 feet). 

Geographic distribution.—Tropical fauna of western Guatemala and 
southern Mexico in States of (Chiapas?) Oaxaca and Vera Cruz. 

General characters.—Size small, only a little larger than 6. parva of 
the United States. 

Color.—Upper parts dull cinereous hair-brown, with ‘pepper and 
salt’? appearance from admixture of black-tipped hairs; under parts 
ashy. 

Cranial and dental characters.—Skull small, but larger and more angu- 
lar than that of parva and decidedly broader than floridana; brain 
case essentially on plane of rostrum, with only a shallow sulcus between; 
hinder margin of palate slightly thickened on median line, suggest- 
ing a projection. Second unicuspid with inner cusplet prominent 
and projecting well inward; third unicuspid without inner cusplet; 
molariform teeth only slightly concave behind; large upper premolar 
with antero-internal angle prominent and without distinct step behind, 
the inner border of the tooth more on a plane than usual. 

_ Measwrements.—Mean of the two original type specimens from Coban, 

Guatemala, as measured by Tomes (converted into millimeters): Head 
and body, 60 mm.; tail, 23.6 mm.; hind foot, 114mm. Average of 6 
specimens from Pluma and Juquila, Oaxaca (measured in flesh): Tota 
length, 93 mm.; tail vertebra, 25 mm.; hind foot, 12 mm. 

General remarks.—In pushing northward in the tropical belt (tierra 
caliente) of Vera Cruz to Catemaco (altitude, 1,000 feet), the Valley of 
Orizaba (altitude, 4,000 feet), and Jico (altitude, 4,800 feet) Blarina trop- 
icalis undergoes certain changes in crania] and dental characters that 
foreshadow B. soricina of the Valley of Mexico (altitude, 7,600 feet). 
The brain case becomes narrower and less angular, and the large upper 


1 When Sorex micrurus Tomes (1861) was transferred to the genus Blarina it became 
preoccupied by Galemys (Brachysorex) micrurus Pomel (1848), which is a synonym of 
Blarina brevicauda (Say), and therefore is not available. No other name seems to 
have been proposed for the species except tropicalis Gray, which is a nomen nudum. 
The name, however, is peculiarly appropriate, the species being closely restricted to 
tropical America; hence I here reinstate it to replace micrurus, but it will have to 
date from the present paper. For Galemys micrurus Pomel, see Archiv. Sci. Phys. et 
Nat. Genéve, IX, Nov. 1848, 249. . 


° 
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premolar more coneaye posteriorly. Mr. Nelson contributes the fol- 
lowing note on the habits of this animal: 

At Jico this small, pale-colored Shrew was found only in the immediate vicinity 
of town at an altitude of about 4,600 feet. There they were not uncommon in rather 
dry, grassy situations under or near hedges bordering fields near the canyon just east 
ofthe town. Most of the specimens secured were taken in Arvicola runways. Their 
preference for rather high and dry situations was the converse of the habits of the 
other two species of Shrews found here. 

A single specimen from Tuxtepec, Oaxaca (No. 65425), has the large 
upper premolar unusually broad, and its posterior border moderately 
excavated. It resembles a specimen from Choapam, Oaxaca (No. 
68555), except that the latter has the premolar less broad. 

At Juquila, Oaxaca, Mr. Nelson found Blarina tropicalis living under 
logs in damp places; at Orizaba, Vera Cruz, they were in thick grass 
in the valley. 

I have not seen the type of B. tropicalis, but have assumed that the 
specimens from Pluma and Juquila, Oaxaca, are sufficiently near the 
type form to be used as a standard of comparison for specimens taken 
at points farther north. 

Specimens examined.—Total number, 25, from the following localities 
in southern Mexico: 

State of Oaxaca: Pluma, 2; Juquila, 7; Choapam, 1; Tuxtepec, 1. 
State of Vera Cruz (specimens not typical): Catemaco, 1; Orizaba Valley, 5; 
Jico, 8. 
BLARINA SORICINA sp. nov. Sorex Blarina. 


Pl. 1, fig. 9. 


Type from Tlalpam, Valley of Mexico (altitude, 7,600 feet). No. 50762, ¢ ad., U.S. 
Nat. Mus., Department of Agriculture collection. Collected December 5, 1892, 
by E. W. Nelson. Original number, 3989. : 
General characters.—Similar to B. tropicalis in size and general 

appearance, but much darker, and with narrower, Sorexz-like skull. 

Color.—Upper parts uniform sooty black; under parts paler and 
browner. 

Cranial and dental characters.—Skull resembling that of 6. micrura 
in size, but narrower, less angular, and more Sorez-like; brain case in 
particular, higher, narrower, and more rounded. Third unicuspid 
larger and with chestnut-tipped cuspiet on inner side (obsolete in tropi- 
calis); large upper premolar broader and rather deeply excavated pos- 
teriorly; first upper true molar excavated posteriorly; inferior molars 
much smaller. 

Measurements (taken in flesh).—Type: Total length, 88mm.; tail ver- 
tebre, 25.5 mm.; hind foot, 12.5 mm. Average measurements of 3 
specimens from type locality: Total length, 91 mm.; tail vertebre, 
26.5 tam.; hind foot, 12.5 mm. 

General remarks.—blarina soricina is very distinct from typical tropi- 
calis, but its relationship to the form of tropicalis inhabiting the tropical 
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belt at Jico, Vera Cruz, directly east of the Valley of Mexico, is much 
closer and more perplexing. The Jico animal agrees with true tropi- 
calis in coloration, but is more or less intermediate in cranial and dental 
characters. It differs from soricina in smaller third and fourth unicus- 
pids (the antero-posterior diameter of third much reduced), less deeply 
excavated premolar, and absence of excavation in first upper true 
molar. 

_ Mr. Nelson caught three of these small Blarinas under the banks of a 
weedy ditch close to the railway station at Tlalpam. 


BLARINA OBSCURA sp. nov. 


Type from Tulancingo, Hidalgo, Mexico (altitude, 8,500 feet). No. 55634, 9 yg.ad., 
U.S. Nat. Mus., Department of Agriculture collection. Collected August 27, 1893, 
by E. W. Nelson. Original number, 5377. 

General characters.—Similar to B. mexicana, but smaller and decid- 
edly paler. 

Color.—Upper parts dark plumbeous, overlaid by sepia, becoming 
dusky over the rump; under parts paler plumbeous, tipped with brown- 
ish; sides of nose dusky. 

Cranial and dental characters.—Similar to Bb. mexicana, but much 
smaller; rostrum and teeth nearly the same size in doth, but postpalatal 
part of cranium much smaller and shorter; first, second, and third 
unicuspidate teeth broad at base, with well-developed inner cusplet; 
large upper premolar only slightly concave behind and with antero- 
internal angle and cusp well marked. 

Measurements (taken in flesh).—Type: Total length, 89 mm.; tail ver- 
tebre, 24 mm.; hind foot, 13mm. Average of 2 specimens from type 
locality: Total length, 92 mm.; tail vertebra, 25mm.; hind foot, 13 mm. 

General remarks.—Only two specimens of this new Blarina were 
obtained by Mr. Nelson. They were caught in fir woods on the moun- 
tains near Tulancingo, at an altitude of 8,500 feet, and were living in 
Small runways under the shelter of old logs. 


BLARINA MEXICANA! Baird. Mexican Blarina. 
PLAS fies lek 


1877. Blarina (Soriciscus) mexicana (Baird MS.) Coues, Precursory Notes, Am. Insect- 

iverous Mammals, May, 1877, 652-653. (From Jalapa, Mexico.) 

1880. Blarina mexicana Alston, Biologia Centrali-Americana, Mammalia, Feb. 1880, 57. 
Type locality.—Jalapa, Vera Cruz, Mexico. (No. 2323, U.S. Nat. Mus.) 
Geographic distribution.—Tropical fauna of southeastern Mexico in 

States of Vera Cruz and Oaxaca. | 
General characters.—Size medium (total length, about 100 mm.; hind 

foot, 13 mm.); coloration very dark. 
1This animal is probably not the same as Blaria mexicana Gray, List of Osteo- 

logical Specimens in British Museum, 1847, pp. x1 and 23, from Coban, South America 
= Coban, Guatemala. The latter is a nomen nudum. 


‘ 
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Color.—Dusky or sooty, darkest on back and rump;-under parts 
faintly washed with brownish; feet and tail blackish. 

Cranial and dental characters.—Skull in size, angularity, and general 
characters almost indistinguishable from that of Blarina carolinensis, 
except that the brain case and occiput are higher. The brain case is 
inflated and rises abruptly above plane of rostrum. Cusps of unicuspi- 
date teeth relatively slender and pointed, that of the second vertical or 
inclined slightly backward; cusplet on inner side strongly developed 
and chestnut-tipped. Upper molariform teeth only slightly concave 
posteriorly. Chestnut tips of all the teeth strong and extending well 
down. 

Measurements.—Average of 22 specimens from Jico, Vera Cruz 
(practically the type locality): Total length, 99 mm.; tail vertebre, 
27 mm.; hind foot, 13.3 min. 

General remarks.—So far as known, Blarina mexicana is the most 
widely dispersed species of the genus inhabiting southern Mexico. It 
is common in damp oak forests on the mountains, where its runways 
resemble those of Microtus. The typical form is from Jalapa, Vera 
Cruz, near the southeastern base of the table-land. Most of the colo. 
nies from isolated mountains differ appreciably from the type, and in 
several the differentiation has gone so far as to necessitate subspecific 
recognition, as in the forms here described under their names machetes, 
peregrinus, and goldmani. | 

Concerning the habits of the typical form Mr. Nelson writes: 

This Shrew was rather common about Jico, and still more numerous along the 
lower border of the oak forest between the altitudes of 5,500 and 6,000 feet. Near 
Jico they were found mainly in Arvicola runways along the border of the canyons 
or along ditches bordering fields. They were also found with Reithrodontomys and 
Sitomys along the lower border of the oak forest. They live in damp situations 
grown up rankly with grass and weeds. In several places their little trails were 


found threading their way among the plant stems and terminating in a small hole 
at each end. 


Specimens examined.—Total number, 110, from the following locali- 
ties in southern Mexico: 
State of Vera Cruz: Jalapa (type), 1; Jico, 29; Las Vigas, 2; Orizaba, 11. 


State of Oaxaca: Reyes, 13; Cerro San Felipe, 22; near Cajones, 2; Toton- 
tepec,9; Mount Zempoaltepec, 24. 


BLARINA MEXICANA PEREGRINA subsp. nov. 


Type from mountains 15 miles west of city of Oaxaca, Mexico (altitude, 9,500 feet). 
No. 68317, 7 ad., U.S. Nat. Mus., Department of Agriculture collection. Collected 
September 12, 1894, by E. W. Nelson and E. A.Goldman. Original number, 6748. 

General characters.—Similar to B. mexicana in size and color, but 
with distinctive dental characters. 

Color.—Dusky or sooty black, becoming slightly paler below. | 

Cranial and dental characters.—Skull similar to that of mexicana, but 
rostrum less swollen; unicuspidate teeth with inner cusplet nearly obso- 
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lete and without chestnut tip; molariform teeth more deeply concave 
posteriorly; m? with postero-internal lobe larger than antero-internal 
(reverse of mexicana). 

Measurements (taken in flesh).—Type: Total length, 106 mm.; tail 
vertebrae, 51 mm.; hind foot, 15 mm. Average measurements of 20 
specimens from type locality: Total length, 101.5 mm.; tail vertebra, 
30 mm.; hind foot, 14 mm. 

General remarks.—This subspecies may be recognized most easily by 
the obsolescence of the postero-internal cusplet of the unicuspidate 
teeth. Of the forms described in the present paper, it is the least 
worthy of recognition by name. At the same time, the constancy of its 
characters and the geographic remoteness of the high mountains it 
inhabits from the home of typical mexicana seem to entitle it to stand. 
Mr. Nelson found it living in grassy meadows and forests on the moun- 
tains, where it had runways like those of the other species. Twenty- 
five specimens were secured at altitudes varying from 8,800 to 9,500 
feet. 


BLARINA MEXICANA GOLDMANI subsp. nov. Goldman’s Blarina. 


Type from mountains near Chilpancingo, Guerrero, Mexico (altitude, 10,000 feet). 
No. 70244, $ yg. ad., U. 8. Nat. Mus., Department of Agriculture collection. Col- 
lected December 23, 1894, by E. W. Nelson and E. A. Goldman. Original number, 
7231. 


General characters.—Similar to B. mexicana in size and general ap- 
pearance, but head and shoulders more plumbeous (less dusky) and 
under parts very much paler. 

Color.—Upper parts sooty plumbeous, darkest on rump; bridge of 
nose darker than rest of head; under parts plumbeous, decidedly paler 
than upper parts. 

Cranial and dental characters.—Skull similar to that of mexicana, but 
brain case flatter, only slightly elevated above plane of rostrum. Uni- 
cuspidate teeth narrower at base; large upper premoiar broader behind 
antero-internal cusp and more excavated posteriorly. 

Measurements (taken in flesh)—Type: Total length, 100 mm.; tail 
vertebre, 28 mm.; hind foot, 13 mm. Average measurements of 5 
specimens from type locality: Total length, 100 mm.; tail vertebre, 
28.5 mm.; hind foot, 13.2 mm. 

General remarks.—Blarina goldmani is closely related to B. mexi- 
cana, differing chiefly in paler under parts, flatter brain case, and slight 
dental characters. The close resemblance is surprising, in view of the 
remoteness of the type localities of the two and the great difference in 
altitude at which they live. The 5 specimens on which the present 
Species 1s based were collected in damp thickets among fir trees at an 
elevation of 10,000 feet. 
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BLARINA MEXICANA MACHETES subsp. noy. Ozolotepec Blarina. 


Type from mountains near Ozolotepec, Oaxaca (altitude, 10,000 feet). No. 71456, 9 
ad., U. S. Nat. Mus., Department of Agriculture collection. Collected March 26, 
1895, by E. W. Nelson and E, A, Goldman. Original number, 7723. 

General characters.—Similar to B. mexicana in color and general 
appearance, but somewhat larger, with decidedly larger fore and hind 
feet, and peculiar dental characters. 

Color.—Dusky or sooty black; bridge of nose darker than rest of 
face: under parts dark in fresh pelage, but more or less ashy in old 
pelage. 

Cranial and dental characters.—Skull similiar to that of mexicana, but 
slightly larger; brain case less elevated above slope of rostrum; uni- 
cuspids with inner cusplet smaller and not chestnut tipped; large upper 
premolar longer, broader, and more excavated posteriorly, with antero- 
internal angle and cusp less developed; molars larger and more con- 
cave behind; lower molars larger. 

Measurements (taken in flesh).—Type: Total length, 104 mm.; tail 
vertebre, 31 mm.; hind foot, 15 mm. Average measurements of 7 
specimens from type locality: Total length, 108 mm.; tail vertebre, 
50.5 min.; hind foot, 15 mm. | 

General remarks.—This is a well-marked form of the mexicana series, 
and it comes from the southernmost locality from which any member of 
the group has thus far been obtained. Mr. Nelson found it among 
willows in a cold boggy place in the woods, on the north slope of the 
mountains, at an altitude of 10,000 feet, where its runways were con- 
spicuous and where 7 specimens were obtained. 


BLARINA NELSONI sp. nov. Nelson’s Blarina. 


Type from Voleano of Tuxtla, Vera Cruz, Mexico (altitude, 4,800 feet). No. 65437, 
ad., U. S. Nat. Mus., Department of Agriculture collection. Collected May 13, 
1894, by E. W. Nelson and E. A.Goldman. Original number, 6253. 

General characters.—Similar to B. mexicana in size, general appear- 
ance, and color, perhaps even darker; differs in important cranial and 
dental characters. 

Color.—Uniform sooty brown. 

Cranial and dental characters.—Compared with Bb. mexicana the skull 
is larger and heavier; brain case larger, flatter, and not abruptly ele- 
rated above plane of slope of rostrum; interpterygoid fossa much 
broader. Molariform teeth decidedly broader and heavier; large upper 
premolar very broad posteriorly, but not excavated, its antero-internal 
angle and cusp well developed and followed by a sulcus, behind which 
the tooth immediately broadens. Unicuspidate teeth with inner cusp- 
let nearly obsolete. In some respects the skull resembles alticola more 
than mexicana; it differs conspicuously from both in the broad and short 
_interpterygoid notch. The upper molariform teeth differ from those of 
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the alticola series in lacking the posterior excavation. The obsoles- 
cence of the inner cusplet of the unicuspids is even more complete 
than in alticola. 

Measurements (taken in flesh).—Type: Total length, 110 mm.; tail 
vertebrie, 31 mm.; hind foot, 14 mm. Average measurements of 11 
Specimens from type locality: Total length, 106 mm.; tail vertebrae, 
29 mm.; hind foot, 13.3 mm. 

General remarks.—The peculiarities of Blarina nelsoni may be briefly 
Summed up as follows: In external appearaiice it is hardly distinguish- 
able from $b. mexicana; the skull is larger and more closely resembles 
B. alticola, but differs from both in the remarkably broad and short 
postpalatal notch; the molariform teeth resemble those of mexicana, 
while the unicuspidate teeth resemble those of alticola. So far as 
known, the species is restricted to the isolated voleano of Tuxtla, 
where Mr. Nelson secured a dozen specimens. Mr. Nelson states that 
it is common in the forest on the mountain and ranges up to the extreme 
summit, at an altitude of 5,400 feet. Like most of the other species, it 
makes trails or ranways under the shelter of roots and logs. 


BLARINA ALTICOLA sp. nov. Popocatepetl Blarina. 


Type from Mount Popocatepetl, Mexico (altitude, 11,500 feet). No. 52047, gad., U.S. 
Nat. Mus., Department of Agriculture collection. _Collected February 25, 1893, by 
E. W. Nelson. Original number, 4396. 


Geographic distribution.—Higher slopes of Mount Popocatepetl and 
the mountains near Salazar and Ajusco, south of the City of Mexico 
(from 9,500 to 12,000 feet altitude). 

General characters.—Size, medium, slightly larger than the mexicana 
group; bind foot decidedly larger than that of mexicana or any other 
Mexican species except magna. 

Color.—Sooty plumbeous, decidedly paler on the belly, but without 
line of demarcation. 

Cranial and dental characters.—Skull similar to that of mexicana, but 
Somewhat larger; brain case narrower and less sharply angular later- 
ally. Molariform teeth much larger and much more deeply excavated 
posteriorly, especially the large upper premolar, which tooth has the 
antero-internal angle and cusp strongly developed; unicuspidate teeth 
with thicker and blunter crowns. 

Measurements (taken in- flesh).—Type: Total length, 107 mm.; tail 
vertebrae, 26 mm.; hind foot, 15 mm. Average measurements iS 5 
specimens from ne ees Total length, 104 mm.; tail vertebra, 
26 mm.; hind foot, 15 mm. 

General pris This Species is very distinct from any thus far dis- 
covered except the B. Jossor here described, which is closely related. 
Externally it resembles Blarina brevicauda of the United States, but is 
smaller. It differs from the mexicana series in larger size, much larger 
hind foot, and in the dental characters just mentioned. It is a high 
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mountain form living in damp, sheltered places on wooded hillsides and 
under sacaton grass, at an altitude of 9,500 to 12,000 feet. 

Specimens examined.—Total number, 10, from the following localities, 
all in the State of Mexico: Mount Popocatepetl, 5; Salazar, 3; Ajusco 
Peak, 1; north slope of voleano of Toluca, 1. | 


BLARINA FOSSOR sp.noy. Zempoaltepec Blarina. 


Type from Mount Zempoaltepec, Oaxaca, Mexico (altitude, 10,500 feet). No. 68545, 
© ad., U. S. Nat. Mus., Department of Agriculture collection. Collected July 10, 
1894, by E. W. Nelson and E.A.Goldman. Original number, 6419. 


Geographic distribution. Higher slopes of Mount Zempoalepey (from 
8,200 to 10,500 feet altitude). 

General characters.—Similar to B. alticola in size, large fore claws, 
and general characters, but darker, and with differences in molariform 
teeth. 

Color.—Sooty plumbeous, becoming slightly paler anteriorly; root of 
nose darker than rest of head; under parts indistinctly paler and with 
a Slight brownish cast. 

Cranial and dental characters.—Compared with B. alticola, to which 
it is closely related, the skull is slightly shorter. The length of the 
molariform series is essentially the same, but the unicuspid series is 
shorter. Upper molariform teeth narrower; large upper premolar 
decidedly different in form, lacking the antero-internal angle, which is 
completely rounded off, leaving the tooth much narrower in front than 
that of alticola. é 

Measurements (taken in flesh).—Type: Total length, 111 mm.; tail 
vertebre, 29 mm.; hind foot, 15 mm. Average of 5 specimens ‘foam 
type locality: Total length, 108 mm.; tail vertebre, 29 mm.; hind foot, 
14.6 mm. 

General remarks.—On Mount Zempoaltepec Mr. Nelson secured 5 
specimens of this new Blarina, 25 of B. mexicana, and 1 of B. magna. 


BLARINA MAGNA sp. noy. Big Mexican Blarina. 
Pl, 1, fig_ 10. 


Type from Totontepec, Oaxaca (altitude, 6,800 feet). No. 68575, g, old, U. 8S. Nat. 
Mus., Department of Agriculture collection. Collected July 24, 1894, by E. W. 
Nelson and E. A.Goldman. Original number, 6493. 

Geographic distribution Mountains about Totontepec and Mount 
Zempoaltepec, Oaxaca (from 6,800 to 8,000 feet altitude). 

General characters.—Size largest of subgenus Cryptotis, equaling 
Llarina brevicauda; tail long (more than 40 mm.); color dusky; tail 
scant haired. 

Color.—_-Everywhere dull sooty brown, hardly paler below; chin and — 
throat washed with brownish chestnut (which may be due to food- 
Staining). 
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Cranial and dental characters.—Skull resembling that of Blarina 
brevicauda in size and general appearance, but narrower, with longer 
rostrum and more arched brain case. The brain case in profile is 
strongly convex, and the highest point is near junction of posterior and 
middle thirds. Unicuspidate teeth narrow, with inner cusplet very 
small. Molariform teeth not at all excavated posteriorly, and without 
interspaces. Large upper premolar short and broad, with antero- 
internal angle broadly rounded off. 

Measurements (taken in flesh).—Type: Total length, 134 mm.; tail 
vertebrie, 42 mm.; hind foot, 17 mm. 

General remarks.—bLlarina magna, owing to its very large size, does 
not require coniparison with any known species. The tail is very long 
for a Blarina (45 percent of the length of head and body). <A speci- 
men from Mount Zempoaltepec lacks the chestnut-brown wash on the 
throat. Mr. Nelson states that the runways of this large Blarina are 
conspicuous in the dense, damp oak forest of the mountains. Only 
two specimens were obtained. 


Average measurements of the species of Blarina, 


[All measurements are in millimeters and from fresh specimens. ] 


Name of species. Locality. aaa ae oh ne of apect 
Blarina brevicauda .--.| Council Bluffs, Iowa .....-............ 127 26.6 16.5 8 
make George, New! York: 22 22..20--22-- 121.5 26.7 14.8 31 
Locust Grove, Lewis County, N. Y...| 121 25 14.6 58 
telmalestes ..-.| Dismal Swamp, Virginia..-....-..---.- 119.5 26. 4 16 13 
CaALOliMmensiS 4 eOColumibia won Choccces.cetee ccc scsece 99.5 20.6 1S 6 
aere aN). @et/ ic oboe a sew ee rot ale 93.3 20.3 11.6 63 
WiashinstonpMiiss ss. vox s2 2g ects oc: 94 20 12.2 9 
peninsulx ....- Everglades of Florida.....-.......---.. 96.8 18.5 13.5 6 
ar eee eter Ne briet fae: Sgt, eon Sleep loti 6 10.6 13 
udbenetl eNO reset: sees sas doclie ss <a 75.6 17 10.1 25 
AHoridang =----- Canawenaltehilamec tens ssueems eats ce fae 89 22 12 2 
berlandiert—..| Brownsville, Léx2- =. 2 320.2 0h5.2-5202, 83 SUS arpa (ere 2 6 
tropicalis. ..... Pluma and Juquila, Oaxaca, Mexico... 93 209 ty 12 6 
soricina -...-.- Tlalpam, D. F. Valley of Mexico....... 91 26.5 15 3 
obscura, .-..-.- Tulancingo, Hidalgo, Mexico.......... 92.5 25 13 2 
mexicana.-...-| Jico, Vera Cruz, Mexico......-...-...-. 99 27 13.5 22 
goldmani...... Mountains near Chilpancingo, Guer- 100 * 628.5 13 5 
| rero, Mexico. 
peregrina...... Mountains near Oaxaca, Mexico..-.-.... 101.5 30 14 20 
machetes ......; Mountains near Ozolotepec, Oaxaca, 108 30.5 14.9 ‘ay 
Mexico. ‘ 
NeISOMI os ase Voleano of Tuxtla, Vera Cruz, Mexico. 106 29 113}, 8 BL 
albeolar = f=: Mount Popocatepetl, Mexico, Mexico... 104 26 15 5 
HOSSON.. octets 2 Mount Zempoaltepec, Oaxaca, Mexico.| 108 29 14.6 5 
magna....-- -..-| Lotontepec, Oaxaca, Mexico..........- 134 42 iY; 1 (type) 


a 
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Cranial measurements of typical specimens of Blarina. 


| , Greatest | 
Name. Locality. ante | Greatest 
ing front breadth. 
incisor). | 

Blarina brevicauda....| Blair, Nebr. (type locality). .-................-----.----- 25. 4 | 14 

telmalestes....; Dismal Swamp, Virginia (type) --.------------..-....-.. | 24 | 12 

carolinensis ...| Columbia, S. C. (near type locality) -..........-----...-.-- | 19 | 10 
peninsule ....;| Miami River, Florida (type)-----.---....------.----.-..-. 20.3 | 10.5 

ALVA ooo. 2-5: Blair, Nebr. (type locality).-.-....-... Be een | 16.5 | : 

floridana -..--- Canaveral, Pla.. (tyne) <> 2o-2b52 8k eee eee | 18.2 8 
berlandieri-..-.| Brownsville, Tex. (near type locality) -...-.---.--.--.--- 16.8 | 7.8 
soricina....--- Talpam, Valley of Mexico (type)---- ==. 5----4-.5-- --5- = | 18 8.2 
tropicalis ..--. Ploma, Oaxaca; WMexitens-).2o ssc sete ate eee = eee 18:2 8.8 
obscura --.-...| Tulancingo, Hidalgo, Mexico (type).--..--..-.-.-------- ees 9.8 
mexicana ..--- Jico, Vera Cruz, Mexico (near type locality).......-..--- 20pm 10.5 

goldmani...--. Mountains near Chilpancingo, Guerrero, Mexico (type).-.- 20 10 
peregrina ..... Mountains near Oaxaca. Oaxaca, Mexico (type).---..--. 20.3 | 10.2 
machetes...... Mountains near Ozolotepec, Oaxaca, Mexico (type)------ 207] 9.8 
nelsoni......-- Volcano of Tuxtla. Vera Cruz, Mexics (type)-----.------ 20.5 10.5 
alticola .....-.. Mount Popocatepetl, Mexico, Mexico (type).-..-.------- 21 10.3 
TORROLA eee Mount Zempoaltepec. Oaxaca, Mexico (type)----..--.-.- 21.2 On, 
maena 222: =: Totontepec, Oaxaca, Mexico (type) --------22----2--5---- | 24.5 | 11.5 
el 

) 


NotEe.—The following two species of the subgenus Cryptotis were 
described by Dr. Allen after the present paper was in paged proof. 
Dr. Allen has kindly sent me the type specimens, and I am glad to be 
able to add the following descriptions: 


BLARINA OROPHILA Allen. 
Blarina (Soriciscus) orophila Allen, Bull. Am. Mus. Nat. Hist., New York, VII, p. 340, 


November 8, 1895. 

Type locality.—YV olcano of Irazu, Costa Rica. 

‘‘Pelage glossy, very short, soft and velvety. Above dark brown 
(shading slightly on seal brown), becoming lighter on the sides, and 
passing gradually into smoke gray on the ventral surface, where the 
hairs are conspicuously tipped with whitish. Feet grayish brown; tail 
dusky above, distinctly lighter below, well clothed, and with a minute 
pencil at tip. Ears rudimentary and not easily detected. 

“ Measurements.—Head and body, 55 mm.; tail vertebrze,21 mm.; hind 
foot, 11 mm.; head, 20 mm. 

‘Skull (too imperfect for complete measurements).—Length of nasals, 
5 mm.: length of upper tooth row, 8 mm.; distance between outer 
borders of last molars, 5.5 mm.” 

General remarks.—BLlarina orophila is closely related to B. tropicalis, 
from which it differs in the shape of the bases of the first and second 
unicuspids when viewed from the outer side; they are narrow and have 
a pinched appearance instead of being broadly rounded off. The ante- 
rior cusp of the large upper premolar, to which Dr. Allen calls attention, 
is not longer than in tropicalis and falls far short of the middle cusp of 
the same tooth. 
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BLARINA NIGRESCENS Allen. 


Blarina (Soriciscus) nigrescens Allen, Bull, Am, Mus, Nat. Hist., New York, VII, p. 339, 

November &, 1895. 

Type localitya—San Isidro (San Jose), Costa Rica. 

‘‘Pelage coarse, rather long, and not lustrous. Above dusky plum- 
beous, in some lights black; lower surface not appreciably different. 
Feet and tail blackish, nearly naked, the annulations of the latter being 
distinctly visible. 

‘© Measurements.—Uead and body, 65 mm.; tail vertebrae, 22 mm.; 
hind foot, 12 mm. 

‘ Skull.—Total length, 20 mm.; mastoid breadth, 9.5 mm.; length of 
nasals, 7 mm.; length of upper tooth row, 9 mm.; distance between 
outer edges of last molars, 6.3 mm.” 

General remarks.—Blarina nigrescens is closely related to Bb. nelsoni, 
from which it may be distinguished by the even larger size of the large 
upper premolar. This tooth is exceedingly broad transversely and is 
strongly convex on its inner side. Its anterior cusp is nearly obsolete, 
while in nelsoni it is well developed. As in nelsoni, all the molariform 
teeth are very large and very slightly excavated posteriorly. The uni- 
cuspidate teeth have the inner cusplet fairly developed; in nelsoni it is 
nearly obsolete. The skull is slightly smaller, and the brain case 
narrower behind than in nelsone. 


Genus NOTIOSOREX Baird, 1877. 


Notiosorex (subgenus of Sorex) Baird in Coues, Bull. U. 8. Geol. and Geog. Surv., 
III, 1877, 646-647. 
Notiosorex (full genus) Dobson, Mon. Insectivora, Part III, 1890, Pl. XXIII, fig. 20. 
Flower and Lydekker, Introduction to Study of Mammals, 1891, 624. 
Merriam, Proc. Biol. Soc. Washington, VII, 1892, 26. 


f he 1 1 
Dental formula.—i, 93 & 93 Pm, 73 m, : = : x 2= a — 28, 


Teeth, 28; unicuspids, 3, forming a uniform series, the third more 
than half as large as second, never minute. Unicuspids narrow at 
base, without trace of secondary cusplet on inner side. Anterior teeth 
lightly tipped with orange; molars pure white. Cranium flat and 
broadly rounded. External ear conspicuous; 
tail short, less than half the length of head 
and body; body slender. 

Geographic distribution.—Lower Sonoran 
fauna of the United States and Mexico, from Fig. 2.—Skull of Notiosorex. 
southern Texas to southern California and southward in Mexico to 
Mazatlan, Sinaloa and the peninsula of Lower California, 
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HISTORY AND NOMENCLATURE. 


The genus Notiosorer is exceptionally free from complications of 
nomenclature and synonymy. It was described and named by Baird in 
1861, but was not published until 1877, when Coues incorporated it, 
along with other of Baird’s manuscript descriptions, in his Precursory - 
Notes on American Insectivorous Mammals.' The original type species 
was described by Baird under the name Sorex (Notiosorex) crawfordt, 
and came from Fort Bliss, N. Mex. (practically El Paso, Tex.). In the 
same publication Coues desecribed_a specimen from Mazatlan, Mexico, as 
a new species and named it Sorex (Notiosorex r)evotis. No other species 
have been described, and there are no synonyms, unless evotis should 
prove a synonym of ana di. 

Notiosorer was proposed as a subgenus of Sorer. It is accorded ful, 
generic rank by Dobson and by Flower and Lydekker. It is closely 
related to the Eurasian genus Crocidura, but the skull is much breader 
and flatter posteriorly. It is doubtful if the differences that separate 
it from Crocidura are of more than subgeneric weight. 


NOTIOSOREX CRAWFORDI Baird. 


Sorex (Notiosorex) crawfordi Baird, Bull. U. S. Geol. and Geog. Surv., III, 1877, 651- 
652. (From Fort Bliss, N. Mex.). Thomas, Proc. Zool. Soc. London, 1888, 444. 
(From San Diego, Duval County, Tex.). 

Type from near Fort Bliss, New Mexico (practically Ei Paso, Texas). (No. 233, U. 
S. Nat. Mus.) 

Geographic distribution.—Parts of Lower Sonoran zone from eastern 
Texas to southern California, and thence southward to the cape region 
of the peninsula of Lower California. 

General characters.—Size small, about equaling Blarina parva; ears 
large for a Shrew, protruding conspicuously beyond the fur; hind feet 
and tail short, the latter about half the length of the body without the 
head; color plumbeous. 

Color.—Upper parts plumbeous (near the ‘olive gray’ of Ridgway); 
under parts whitish; tail bicolor, each side concolor with body. 

Cranial and dental characters.—The cranial and dental characters 
have been described in the generic diagnosis. The first and second 
unicuspids are large and subequal; the third also is large, consider- 
ably more than half the second. Judging from Dobson’s figure of the 
teeth of evotis (which he calls crawfordi: Mon. Insectivora, Part III, 
1890, Pl. XXIII, expl.) those of crawfordi are less crowded. The large 
upper premolar and molars are rather deeply excavated posteriorly, 
especially the latter. 

Measurements of type specimen (alcoholic, as recorded by Coues, con- 
verted into millimeters)—Head and body, 48 mm.; tail vertebrae, 28 
mm.; hind foot, 10mm. An alcoholic specimen in the Department col- 
lection (No. 31532) from San eee Tex., measures: Total length, 


1 Bull. U.S. rece dai Gor. Pa , III, No. 3, 1877, 646. 
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82mm.; tail vertebrae, 26 mm.; hind foot, 10.5 mmn.; ear, 6.5 mm. Mean 
of 3 aleoholics from San Diego, Tex. (as measured by Thomas): Head 
and body, 56 mm.; tail vertebrae, 28 mm.; bind foot, 10mm. Skull of 
type specimen: Total length (including front incisors), 17.5 imm.; great- 
est breadth, 8 mm. 

General remarks.—Notiosorex crawfordi is either a very rare animal or 
very local and difficult to capture, as only a few specimens have found 
their way into museums, and most of these were collected in Duval 
County, Texas, by Mr. William Taylor. The Department of Agriculture 
collection contains one from San Diego, Texas, collected by William 
Lloyd; one from San Antonio, Texas, collected in 1890 by Mr. H. P. Att- 
water, and there is one in the Merriam collection from San Bernardino, 
California, collected April 19, 1886, by Mr. IF’. Stephens. The latter 
is the only one known from California and has not previously been 
recorded. 

While this paper is passing through the press two specimens have 
been received from Santa Anita in the southern part of Lower California. 
They were collected by J. Ellis McLellan, May 13 and 18, 1895. 

The type specimen of crawfordi was described as an alcoholic in 
very bad condition. It is now little more than a skeleton, but the skull 
is in good condition, except that the occiput has been injured. The 
color of the type as described by Baird from the alcoholic specimen was 
‘Slight chestnut brown above.” This is the color of the alcoholic San 
Diego specimens. But no dependence can be placed on the color of 
alcoholic Shrews, since most of them change to chestnut or reddish 
brown. The skin from San Antonio lacks the chestnut and is nearly 
uniform plumbeous, slightly browner above. The specimen from San 
Bernardino, Calif., which was at first assumed to be an undescribed 
species, agrees so closely with the San Antonio specimen that I am 
unwilling to separate it even subspecifically. It is plumbeous above, 
paler below, with the hairs of the back faintly washed with brownish. 
Thus the only two specimens of Notiosorex from the United States that 
have not been in alcohol are plumbeous, washed with brownish instead 
of chestnut, while all the alcoholics that have been examined (about 
half a dozen) have the upper parts strongly washed with chestnut. 

Skulls of Notiosorex cravfordi from San Antonio and San Diego, 
Texas, are identical with that of the type. The skull from San Ber- 
nardino, Calif., differs from the type in the following points: Size slightly 
smaller; muzzle more abruptly narrowed anteriorly; angle of tooth 
row (seen in profile) greater at junction of molariform teeth with 
unicuspidate series; large upper premolar larger (outer side longer and 
transverse diameter greater). But these differences are not sufficient 
to warrant separation. 
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NOTIOSOREX CRAWFORDI EVOTIS (Coues). 


Sorex (Notiosorer) evotis Coues, Bull. U. 8. Geol. and Geog. Surv., III, 1877, 652. 
(From Mazatlan, Mexico.) 

Notiosorex crawfordi Dobson (not Baird), Mon. Insectivora, Part III, 1890, Pl. XXIII, 
fig. 20. (From Mazatlan, Mexico.) 

Type from Mazatlan, Sinaloa, Mexico. (No. 9066, U.S. Nat. Mus.) 


Geographic distribution.—Neighborhood of Mazatlan; rangeunknown. 

General characters.—Similar to N. crawfordi, but slightly larger and 
darker. | 

Color.—Upper parts plumbeous, the tips of.the hairs ashy or brown- 
ish; under parts soiled whitish. 

Cranial and dental characters.—The skull of evotis I eee not seen, 
the skull of the type having been lost or mislaid in the United States 
National Museum; but Dobson has figured the teeth of a specimen 
from the type locality (Mon. Insectivora, Part Ill, fase. 1, 1890, Pi. 
XXIII, fig. 20), which, if correct, indicates that the teeth are more 
crowded than in cravwfordi, and the second or middle unicuspid smaller, 
being intermediate in height between the first and third. In crawfordi 
the first and second are essentially subequal. 

Measurements of type specimen (from dry skin, as recorded by Coues, 
converted into millimeters).—Head and body, 73 mm.; tail vertebra, 
23 mm. {probably 25 mm.|; hind foot, 11.5 mm. 

General remarks.—in the absence of sufficient material of JV. evotis, it 
is impossible to determine its exact relations to crawfordi. Dobson 
did not recognize it as distinct, but figured its teeth under the name 
craufordi. For the present it seems best to retain it as a subspecies. 


THE LONG-TAILED SHREWS OF THE EASTERN UNITED STATES, 
By GERRIT 8. MILLER, Jr. 


During the summer of 1894 I was enabled, through the kindness of 
Mr. Oldfield Thomas, to examine in the British Museum the original 
specimens of three Shrews (Sorex palustris, S. forsteri, and S. parvus) 
described by Richardson nearly seventy years ago, but since then not 
positively identified. In explaiming the results of this study it is 
necessary to consider all the Long-tailed Shrews of the eastern United 
States. 

Writers on the Shrews of eastern North America have without 
exception worked with inadequate material, and, as a result, left the 
nomenclature in a chaotie state. Thus, to the common Sorex personatus 
no less than ten specific names have been applied, while another species 
(Sorex Jorstert Baird nec Richardson) has been allowed to go unnamed. 
On the other hand, certain names—as, for instance, Sorex forsteri or 
Sorex richardsoni—have been used to designate as many as three spe- 
cies. Much of this confusion is the result of a lack of appreciation of 
the facts that in determining closely allied Shrews it is necessary to 
compare specimens in the same phase of pelage, and in which the 
original form of the teeth has not been sensibly‘altered by wear. The 
extent to which the form of the teeth changes with age is shown in PI. 
IV, fig. 8, as compared with figs. 5, 6, and 7. That there 1s much indi- 
vidual variation in the form and relative size of the teeth is another 
circumstance which has not been properly taken into account. Asa 
result, specimens of one Shrew have been referred to two or more spe- 
cies placed in different sections of the genus. Variation of this kind 
is illustrated by figs. 5, 6, and 7 of Pl. 1V, which show the unworn 
unicuspid teeth of three specimens of Sorex personatus taken at one 
locality. The seasonal changes in color are much greater than has 
been supposed. Sorex albibarbis is in summer nearly unicolor, while 
in winter the belly is so much paler than the back and sides as to give 
the anima! a resemblance to the bicolored S. palustris. Many speci- 
mens of Sorex fumeus taken during mid-summer are by color alone 
with difficulty separated from S. personatus, to which in winter it bears 
no likeness. In most Shrews the fur is noticeably longer and softer in 
autumn and winter than in. summer, and at the same time the colors 
are richer and more strongly contrasted. 

In preparing the following revision of the species of Sorex occurring 
ini the United States east of the Great Plains I have examined about 


500 Shrews from that region. This material is in part from my own 
5 30 
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collection and the private collections of Dr. C. Hart Merriam, Mr. Out- 
ram Bangs, and Mr.S. N. Rhoads. I have also had at my disposal, in 
addition to the specimens in the British Museum already referred to, 
the Shrews belonging to the American Museum of Natural History, the 
United States Department of Agriculture, and certain specimens deter- 
mined by Baird in the United States National Museum. 

The three most important studies of the Shrews of eastern North 
America are those of Bachman, 1837;! Baird, 1857.2 and Dobson, 1890.3 

The following table shows the-names an by these authors for the 
seven species admitted in the present paper. 


Bachman, 1837. Baird, 1857. Dobson, 1890. 


Sorex Ovi oon pee cee aol ee eee ye eee IMSAHonrit Soee tasers S. hoyi. 


palasinrs 29e-- oct see ee ener ae [oeocoscsssse-es4cses | S. palustris. 
albibacliss: 3208 > oe ole Sees esac | a cn'n poet oebee eee ae 
ichardsemie 222. -2--- = S. richardsoni. .- - i S. pachyurus...-.- | S. vulgaris (= S. araneus). 
Fumeug. 5 5o5- 83. ee ss ai ane Seno |S. fOrstentenee2e% S. platyrhinus. 
|S. richardsoni..... 

IONE IFOSERIS)<- ~S2een S. longirostris ....| S. personatus?.-. | 
personatms!.--25.52-5- S- fOrsteLices 5-2 or |; Sneoopertc-- eee | S. richardsoni. 

S. fimbripes. .-.--- S. platyrhinus .-..| S$. personatus. 

SACOOPERL =.= 2: =| Ssnaydent lass a- S. haydeni. 


The subject is so complicated that it is necessary to consider in detail 
the history of each species. 

Sorex hoyi.—Sorex hoyi was first described in 1857 by Baird, and since 
then has been almost unknown. At present there are perhaps two 
dozen specimens in collections. Sorex thompsoni, from Burlington, Vt., 
described in the same paper with S. hoyi, is probably meer 
from the latter. 

In 1877 Dr. Coues published in his Precursory Notes on American 
Insectivorous Mammals‘ a diagnosis by Baird of the subgenus Micro- 
sorex based on Sorer hoyi. In this paper, as well as in the original 
description of the species, Baird overlooked the minute fourth incisor 
aud stated that Sorex hoyi had only 30 teeth. This error was not 
detected until 1890, when Dobson figured the teeth correctly. 

Sorex palustris.—The first notice of an American Marsh Shrew was 
published in 1828, when Richardson described Sorex palustris,> an 
animal which he had found frequenting the borders of lakes in the 
region between Hudson Bay and the ses Mountains. 

1 Jour. Acad. Nat. Sci. Phila. VIL, Ea I. 

2Marmm. N. Am. 

2 Mon. Insectivora, Part ITI, fasc. 1. 

4 Bull. U. 8. Geol. and Geog. Surv., III, No. 3, 1877. 
5 Zool. Jour., III, p. 517. 
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In 1857 Baird placed Sorex palustris among the species unknown to 
him, but which he considered as probably worthy of recognition. <At 
the same time he described the new genus Neosorer and the species 
Neosorex navigator, from Washington. 

Our first accurate knowledge of Sorex palustris dates from 1890, when 
Dr. Dobson figured the teeth of the type specimen,' and in another 
paper published the same year’ discussed the validity of the genus 
Neosorex. Dr. Dobson came to the conclusion that Sorex palustris and 
Neosorex navigator are the same, and that Neosorex, so far from being 
a genus, can not even be recognized as a subgenus. A year later 
Dr. Merriam recorded Sorex palustris from Idaho, at the same time 
remarking that he considered Neosorex a very good subgenus. ® 

The type specimen of Sorex palustris in the British Museum !s dingy 
and discolored. For years it was exhibited as a mounted specimen, 
but is now kept as a skin. In color it is unlike any Shrew that I have 
seen, but resembles S. berdirvi more than any other. The fur is gone 
from the middle of the belly, but what remains on the chin, throat, and 
sides agrees in color with that of the corresponding parts in S. bendirii. 
The color is, however, so obviously unnatural that it can not be con- 
sidered of any importance, especially as it is not in the least as described 
by Richardson. Reasons have already been given for believing that 
Richardson’s name should be applied to the paler-bellied western form 
of Marsh Shrew (Proc. Bost. Soc. Nat. Hist., XX VI, March 24, 1894, 
181, 182), and after examining the type I see no necessity for changing 
this opinion. The specimen being in such condition as to furnish no 
evidence, it is still necessary to judge the old descriptions on their own 
merits. As all the early accounts of Sorex palustris refer to its pale, 
ash-gray belly, and as the geographical range—indefinite though it is— 
coincides with that of the western animal, it is-proper to apply the 
name to the latter. That the type of Sorer palustris is a Neosorex and 
not an Atophyrax is shown by the teeth, which are nearly unworn. 

Sorex albibarbis.—The type of Sorex albibarbis was taken by Prof. 
EH. D. Cope in 1859 at Profile Lake, New Hampshire. The original 
description of the species appeared three years later in the Proceedings 
of the Philadelphia Academy of Sciences.° 

Soon after Professor Cope published his account of Sorex albibarbis 
Prof. A. KE. Verrill recorded a specimen from Warwick, Mass., and 
attempted to prove the identity of the animal with Richardson’s Sorex 
palustris. In this attempt he was so far successful that he has been 
followed by Mr. J. A. Allen in his Catalogue of the Mammals of Mass.’ 


'™Mon. Insectivora, Part III, fasc. 1, Pl. XXIII, fig. 18. 

2 Proc. Zool. Soc. London, p. 51. 

3N. Am. Fauna No. 5, p. 35, July, 1891. 

4The teeth as figured by Dobson (Mon. Insectivora, Part III, fase. 1, Pl. XXIII, 
fig. 18) appear somewhat too deep from apex to root. 

5Proc. Acad. Nat. Sci. Phila., 1862, p. 188. 

Proc. Bost. Soc. Nat. Hist., IX, p. 164, 1862. 

7Bull. Mus. Comp. Zool., I, p. 211, 1869. 
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In 1892, however, Dr. Merriam enumerated both Sorer albibarbis and 
S. palustris among the mammals of the boreal zone,' while two years 
later the species was again recorded from Protile Lake, New Hampshire, 
and also from Essex County, N. Y. Still more recently Mr. Rhoads 
has taken S. albibarbis in Pennsylvania.? 

Sorex richardsoni.—The American eelucunran se of Sorer araneus 
was discovered by Forster, who in 1772 recorded the species from Hud- 
son Bay. Although For ster called the animal Sorex araneus he noticed 
that it had a blacker back and brighter colored sides than the common 
European Shrew. 

The species was next described re Richardson in the Fauna Boreali- 
Americana (1829). Here it was referred with some hesitation to Sorex 
parvus Say, a Shrew which is not even congenerie with S. richardsoni. 
The specimen on which Richardson based his description of Sorex 
parvus is In the British Museum, and though faded and dingy is per- 
fectly identifiable. The color pattern can still be distinctly seen, while 
in size it agrees exactly with a specimen from Elk River, Minnesota. 

In 1837 Bachman, who already felt convinced that the Shrews called 
Sorex parvus by Richardson and Say were not the same, received a speci- 
men from Mr. William Cooper, on the strength of which he named 
Richardson’s animal Sorex richardsoni. Cooper’s specimen came from 
the Northwest Territory, which in the early thirties embraced the pres- 
ent States of Wisconsin, Lowa, Minnesota, northern Illinois, and the 
northern peninsula of Michigan. As the Sorex parvus of Richardson 
is known to occur In this region, and as nothing in Bachman’s deserip- 
tion points to any other animal, the propriety of applying to 1t the 
name richardson is hardly open to question, though there is the possi- 
bility that the Cooper specimen was really S. fumeus. 

The animal was not noticed again until the year 1857, when Baird 
described a specimen in fall winter coat as a new species under the 
name Sorex pachyurus. The Sorex richardsoni of Baird is a pale, worn 
summer specimen of S. fumeus. 

The most recent mention of Sorer richardsoni is by Dobson, who 
figures the teeth for the first es Dobson, like Forster, referred the 
animal to Sorer vulgaris | == 8S. araneus], the species to which it is cer- 
tainly most nearly allied. . 

Sorex fumeus.—The large slaty-plumbeous Shrew characteristic of the 
Canadian fauna was first deseribed by Baird in 1857. Baird had two 
specimens, one from Carlisle, Pa., and the other from Racine, Wis. 
These he identified respectively as Sorex forsteri | = S. personatus| and 
Sorex richardsoni, species widely different from each other and from 
Sorex fumeus. Both specimens are now in the National Museum. The 
type of Baird’s Jer ster’ is in the dark autumnal or winter pelaee, and 


I Pr oc. fol, Soc. W jaunt Vv Tia BS 1892. 
2 Miller, Proc. Bost. Soc. Nat. Hist., XX VI, p. 183, 1894. 
3 Proc. Acad. Nat. Sci., Phila. 1894, 395, Jan., 1895. 
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hence recognizable at a glance from the external characters alone. 
The original of his richardsoni, on the other hand, is a much worn suim- 
mer specimen, the determination of which might be a matter of uncer- 
tainty were it not for the excellent condition of the teeth and anterior 
part of the skull, which show it to be unquestionably Sorex fumeus. 

From 1857 to 1890 Sorex Jumeus escaped notice. ‘The references to 
Sorex forsteri and S. richardsoni during this period are based on 
Baird’s statements concerning the species rather than on identification 
of specimens. In 1890, however, Dobson figured the teeth of an indi- 
vidual from Lake George, New York. This specimen he identified with 
De Kay’s Otisorex platyrhinus, a totally different animal. 

That this species should have remained until now unnamed is a 
matter of surprise. Nevertheless, a careful examination of the litera- 
ture shows that none of the many names proposed for North American 
Shrews can be applied to it. Of these names it is necessary to consider 
in the present connection Otisorex platyrhinus De Kay and Sorex platy- 
rhinchus Linsley only. The former was based on a specimen from 
Tappan, Rockland County, N. Y. The essential part of the original 
deseription 1s as follows: 

Characteristics: Dark brown, paler beneath. Total length, 4 inches. 

Description: * * * Kars very large, rcunded and membranaceous, subangular 
on the upper margin, sparsely covered within and without with long hairs; * * * 
hind feet slender, 0.8 inch long, sparsely covered with lightrufous hairs; * * * fur 
over whole body quite long and thick, ranging from 0.2to0.4inch; * * * teeth 
minute, tinged with piceous at their tips. Dental formula: Incisors, ;; cheek teeth, 


1s — 32, * * * Color: Dark cinereous, slightly tinged with dusky rufous, particu- 
larly on the upper part of the muzzle and inferior portion of the neck; beneath, 
ash gray. 


Length of head and body, 2.5 inches; length of tail, 1.6 inches; length of head, 
0.9 inch; length of ear, 0.2 inch. 

Nothing in this description refers unquestionably to the Shrew under 
consideration. Itis true that the statements concerning the color might 
refer to this animal. Since, however, they apply with equal pertinence 
to the majority of known species of Sorex, they can not be considered of 
any diagnostic value. Thestress that De Kay lays on the large ears of 
his specimen has led to the belief that he had in hand the larger of the 
two common species of Sorexv, an animal with actually though not pro- 
portionally larger ears than S.personatus. The measuremeut—leneth of 
ear, 2 lines (4 mm.)—was made no one knows how. As it stands it is 
about 2 mm. shorter than the ear of S. fumeus measured (in the dry skin) 
from the meatus, while it exceeds by a full millimeter, or 33 percent, the 
height of ear above crown in dried specimens of the same animal. 

On the other hand, Otisorex platyrhinus agrees in size with Sorex per- 
sonatus. ‘Total length, 4 inches” (100 mm.), and “length of tail, 1.6 
inches” (38 mm.), are statements which apply to the latter species and 
not to S. fumeus.! The measurement of the hind foot, “8 lines” 


‘Ten specimens of S. personatus average: Length, 101 mm,; tail, 38.8 mm.: while 
alike number of S. fwmeus average: Length, 119 mm.; tail, 44.9 mm. 
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(19 mm.), is evidently an error, since if is about right for a Shrew the 
size of Sorex albibarbis, aud can apply to no true Sorex known from the 
eastern United States. 

Although De Kay’s account of Otisorer platyrhinus is so faulty as to 
make the identification of his animal a matter of uncertainty, the 
description published by Linsley' of a specimen seen and named by 
De Kay is enough?” to fix the name on the animal already called Sorex 
personatus by Isidore Geoftroy Saint Hilaire. 

Sorex longirostris.—In 1837 Bachman described a Shrew from the 
swamps of the Santee River, South Carolina.’ This animal he named 
Sorex longirostris. Although there is nothing in Bachman’s long ac- 
count by which the animal can be positively identified, the name may 
be applied to a very distinct species of Shrew occurring in the Southern 
States. Efforts to secure topotypes of Sorex longirostris have thus far 
failed, and the nearest point to the type locality from which specimens 
are known is Bertie County, N.C. It is very unlikely, however, that 
a different Shrew occurs in the Santee region. 

This Shrew is now recognized for the first time since Bachman de- 
scribed it, unless the Sorex personatus of Baird was the same. The 
type of Baird’s personatus is a skin without skull of an apparently im- 
mature Shrew taken near Washington, D. C. The specimen is in such 
condition as to be wholly unidentifiable, and nothing is known about 
the Long-tailed Shrews that occur in the vicinity. 

Sorex personatus.—Isidore Geoffroy Saint Hilaire described in 1827,' 
a Shrew which he called Sorex personatus. No type locality is given, 
but the original specimen was collected by Milbert in the United States, 
possibly in New York.® The description is sufficiently accurate to show 
that the animal was the smaller common Long-tailed Shrew of the 
eastern United States. 

A few months later Richardson redescribed the species as Sorex for- 
steri.© The type in the British Musuem has been mounted, but is 
now keptas a skin. The fur has a peculiar brownish-fulvous cast, the 


1$ill. Am. Jour. Sci., XLII, 346. 

*This beautiful little qnadruped was taken in a decayed apple-tree log in Strat- 
ford January 22,1840. Total length, 4 inches [101.6 mm.]; body and head, 2.5 inches 
(63.5 mm.]; * * * length of tail, 1.5 inches [38mm.]; * * * height of ear, 
-Linch [2.5 mm.]; . total weight of animal, 27 grains. Color: Upper parts 
dark, reddish brown; nose and tail, upper side dull red, under parts dark gray or light 
mouse colored; end of tail a pencil of black hair; feet and legs white, or pale flesh © 
color; * * * length of hind feet toelbow,5; * * * orifice of the ear very 
large and curiously folded, being nearly 3 lines [6.25 mm.] across. It was named by 
Dr. De Kay, to whom I sent it, S. platyrhinchus, and he describes it as a subgenus, 
Otisorer * * and he is the least and most‘delicate mammiferous quadruped I 
ever beheld. 

+ Jour. Acad. Nat. Sci. Phila., VII, Part II, p. 270, Pl. XXIII, fig. 2. 

4Mém. Mus. d’Hist. Nat., Paris, XV, p. 122. 

* Milbert collected the type of Ihinichthys cataractw Cuv. and Val. at Niagara Falls, 
Pe 

* Zool. Jour., LI, p. 516, Jan. to Apr., 1828. 
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result probably of long exposure. The teeth are so worn that the 
incisors are reduced to mere stubs. In spite of all this, there can be no 
doubt that the specimen is a typical Sorex personatus. The hind foot 
measures 11 min. 

The next reference to Sorex personatus was made by Gapper, who 
described and figured the animal under the name Sorex forstert in 
the Zoological Journal for 1830. Gapper’s specimens came from the 
region between York and Lake Simcoe, Ontario. 

The Sorex cooperi which Bachman named in 1837 is without doubt 
the present species. | 

Bachman’s Sorex fimbripes, described in the same paper with S. rich- 
ardsoni and S. cooperi, is said by Dr. Coues,' who has examined the 
supposed type, to be a perfectly normal Sorex personatus. How Bach- 
man could see in such a specimen the remarkable characters ascribed 
to S. fimbripes is beyond comprehension. On Bachman’s account of 
S. fimbripes is based the generic name Hydrogale Pomel.* The type 
of Sorex fimbripes was collected in Lycoming County, Pa., on Drurys 
Run, a branch of the Schuylkill River. 

The Amphisorex lesueurt of Duvernoy® from Indiana, is apparently 
an abnormal example of Sorex personatus. It is said to have a whitish 
streak running from the eye to the corner of the mouth. 

Sorex platyrhinchus Linsley and Otisorex platyrhinus De Kay have 
been discussed 1n detail under Sorex fumeus. There can be no question 
that both names are synonyms of Sorex personatus. 

In 1857 Baird recognized five small Shrews from the eastern United 
States. Two of these—Sorex platyrhinus and S. cooperi—were based 
on individual variations of the present species. Specimens with the 
nnicuspid teeth, as shown in Pl. LV, fig. 5, were referred to S. coopert, 
while those with the teeth, as in PI. LV, figs. 6 or 7, were called S. platy- 
rhinus. At the same time Baird described as a new species Sorex hay- 
deni,* from Fort Buford, N. Dak. Certain slight peculiarities in a few 
specimens from this general region indicate that Sorex haydenit may 
eventually be recognized as a local race of S. personatus. For the 
present, however, the forms are best united under the latter name. 

From 1857 to 1890 Sorex personatus has been referred to as S. cooperi, 
S. platyrhinus, or S. personatus indifferently. In 1890, however, Dr. 
Dobson added to the list of synonyms by figuring the teeth of an indi- 
vidual from Halitax, Nova Scotia, under the name Sorex richardsoni.? 

The next year Dr. Merriam described specimens from Idaho as a new 
species, Sorex idahoensis.® 


‘ Bull. U.S. Geol. and Geog. Surv., ILI, No. 3. 

2 Archiv. Sci. Phys. and Nat., Genéve, IX, 248, Nov., 1848. 
3 Magasin de Zoologie, Mamm., p. 33, Pl. L, 1842. 
4Mamm. N. Am., p. 29. i 

5 Mon. Insectivora, Part III, fasc. 1, Pl. XXIII, fig. 9. 

6 North American Fauna, No. 5, p. 32. 
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In 1894 Mr. J. A. Allen recorded a large series of Sorex personatus 
from New Brunswick as Sorex forstert,' the name first applied to the 
animal by Richardson more than sixty years before. 


KEY TO THE SPECIES OF SOREX OCCURRING IN THE UNITED STATES 
EAST OF THE GREAT PLAINS. 


A distinct secondary cusp on the inner side of the canine and second and 
third upper incisors (subgenus Aficrosores) .. 2 5-2. ~-- ~~ =~ ee ees S. hoyi 
No secondary cusp on the canine or any of the incisors except the first. 
Feet conspicuously fringed; size large (total length usually more than 
150 mm.; hind foot, over 18mm). (Subgenus Neosorez.) 
Distinctly bicolor; belly nearly white, in strong contrast with 


color of back; chin not paler than rest of ventral surface.... S. palustris 
Nearly unicolor, or with belly somewhat grayer than back; chin 
paler than rest of ventral surface: 2-22 ee oe cee S. albibarbis 


Feet not fringed; size medium or small (total length, less than 140mm. ; 
hind foot never more than 16 mm). (Subgenus Sorez.) 
Average length, over 110 mm.; tail more than 40 mm. 
A well-defined dark dorsal-areéa. .. -255 42352 62.22 See oe S. richardsoni 
Back not noticeably. darker than. sides... <-=-2. ..-s2. 22222 S. fumeus 
Average length, under 105 imm.; tail Jess than 40 mm. 
Canine normally smaller than fourth incisor, rostrum broad 
(ratio of greatest anteorbital breadth to palatal length, 
BG). Bot See eel . ee ee fe oe S. longirostris 
Canine normally equal to or larger than fourth incisor, rostrum 
narrow (ratio of greatest anteorbital breadth to palatal 
leneth (61 2 71) ee So ee ee eo ee er eer eee eee S. personatus 


Subgenus MICRCSOREX Baird. 


Microsorer Baird in Coues Precursory Notes on American Insectivorous Mammals, 
Bull. U.S. Geol. and Geog. Survy., III, No. 5, 646, 1877. Type, Sorex hoyi Baird. 


Inner side of canine and second and third upper incisors with a dis- 
tinct secondary cusp (fig. le); fourth upper incisor very minute and 


Fic. 1.—Third upper incisor (greatly enlarged and semi-diagrammatic). a, Sorex araneus; b, S. per- 
sonatus; c. S. hoyt. 

nearly hidden between the third incisor and canine; brain case low 

and narrow (ratio of cranial breadth to total length of skull ranging 

from 42 to 47); mandible short and heavy; feet never fringed. 


}Buli. Am. Mus. Nat. Hist., VI, p. 100, Apr. 24. 
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saird established the subgenus Microsorer in 1877 in a paper pub- 
lished by Dr. Coues. The characters as originally given were false, 
since it was supposed that Sorer hoyi, the type of the subgenus, had 
only 30 teeth, while in reality it has 32, the number normally present 
in the genus. Although the subgenus can not be distinguished by 
the number of teeth, it is amply characterized by cranial and dental 
peculiarities which will be more fully discussed in the description of 
Sorex hoyi. The form of the skull, aud especially of the mandible, in 
this Shrew is so peculiar as to suggest that it may be necessary even- 
tually to recognize Microsorex as a full genus. 

So far as known, Microsorex is peculiar to America, where it is repre- 
sented by one species, Sorex hoyt Baird. 


SOREX HOYT Baird. 
(Pl. V, figs.6 and 7; Pl, VI, figs. 10 and 10a.) 


1857. Sorex hoyi Baird, Mamm. N. Am., p. 52. (Racine, Wis.) 

1857. Sorex thompsoni Baird, Mamm.N. Am., p.34. (Burlington, Vt.) 

1862. Sorex thompsoni Verrill, Proc. Bost. Soc. Nat. Hist., 1X, p. 169. (Maine.) 

1890. Sorex hoyi Dobson, Mon. Insectivora, Part III, fase. 1, Pl. XXIII, figs. 15, 16a. 
(New York and Manitoba.) 

Type tocality— Racine, Wisconsin. 

Geographic distribution.—Boreal zone and adjacent part of Transi- 
tion zone from Minnesota to New Brunswick and Nova Scotia. 

General characters.—Sorex hoyi is the only known species of Micro- 
sorex, It may be recognized by the subgenerie characters. 

Color.—Back and sides hair brown, more or less darkened with clove 
brown on the former, and shading, without line of demarcation, into 
the pale hair brown or silver gray of the belly. Dorsum of manus and 
pes and ventral surface of tail pale Isabella color. Region between 
front legs usually tinged with fulvous. 

The color of the back varies slightly, being more darkened with 
clove brown in some individuals than in others. The chest is often 
very strongly tinged with fulvous, and at least a trace of this color is 
present in every specimen that I have examined. 

Skull.—The skull of Sorex hoyi (P1. VI, figs. 10, 10a) is small, thin, and 
papery. In form it differs from that of other species of Sorex in the 
flattened and narrowed brain case and in the short thick mandible, 
the latter resembling that of the smaller species of blarina. The pecu- 
liavities in form as compared with Sorex personatus and S. richardsoni 
are shown in the following table of approximate cranial ratios: 


Sorex | nerson-| richard 
~ | atus. | soni. 

Katio of eramal breadth to total lencth of skull..-.-.-.:....-2.-....-------- 45 51 | 51 
Ratio of greatest anteorbital breadth to total length of skullt.............-. 28 28 | 27 
jatievor tosiral breagoh to palatal length i... . 2.2... 0.2 .aesc.s-002-6-62-- 80 70 | 66 
Ratio of palatal breadth to cranial breadth ...--. bY AEE eee ee 60 55 | 52 
Rae OL paiataldepin to cranial depth: -.-.:2/2 2-2. 2.- 2242-22-23 J.225--- 2-2. 40 51 | 40 
Ratio of cranial depth to cranial width .....-..-----2<..-eceeeecccecieeeseee 49 51 | 53 
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Teeth.—The teeth of the upper molariform series can scarcely be dis 
tinguished from the corresponding teeth in Sorex personatus, except by 
the slightly different form of the excavations on the posterior borders. 
These excavations in S. personatus are deepest near the middle of the 
teeth, while in S. hoyt the deepest points are distinctly nearer the inner 
borders. 

The unicuspid teeth of Sorex hoyi are (Pl. V, figs. 6, 7) slender, deep, 
and heavily pigmented, the colored area occupying nearly one-third 
of the outer face of the second and third incisors, and somewhat less 
on the canine. The second and third incisors are of equal height, 
the second slightly the larger. The canine is about half the size of 
the third incisor. The premolar and the fourth incisor are very minute, 
though both are visible from the outer side. The fourth incisor is so 
small that it is readily overlooked in alcoholic specimens or in skulls 
that are not properly cleaned. In a specimen from Trousers Lake, 
New Brunswick, both premolar and fourth incisor are remarkably large 
(Pl. V, fig. 6), but no other specimens from the Eastern States show any 
peculiarities to separate them from true S. hoyt. 

The crowns of the second and third incisors, and to a less degree the 
canine in Sorex hoyi are remarkable for the prominence of the ridge 
forming the inner edge of the pyramidal main cusp. This ridge, which 
is present in all species of Sorex, is here greatly developed, and pro- 
vided near its base with a distinct, pigmented, secondary cusp (fig. 1c). 
This cusp is not homologous with the minute cusp on the inner side 
of the unicuspid teeth of Blarina, as the latter is developed from the 
cingulum and is near the hinder edge of the tooth, while the secondary 
cusp in Microsorex is distinct from the cingulum and lies somewhat 
in front of the middle of the tooth. Although the ridge which bears 
the secondary cusp in Microsorex is not equally developed in all species 
of true Sorex, it is never entirely absent. It is greatly reduced in S. 
araneus (fig. 1a), S. alpinus, and S. richardsoni, much more conspicuous 
and sometimes even tending to form a rudimentary cusp in S. minutus, 
S. personatus (fig. 1b), and others. 

The mandibular teeth, like the mandible itself, are remarkably short 
and strongly built. While the individual teeth are distinctly broader 
than in SN. personatus, the tooth row as a whole is shorter. The teeth 
show no essential differences in form beyond those already noticed. 

Measurements.—Unfortunately, most of the specimens of Sorex hoyi 
that I have seen were not measured in the flesh; hence it is impossi- 
ble to give satisfactory measurements for the species. An alcoholic 
specimen from Steele County, Minn., measures: Length, 88 mm.; tail 
vertebre, 27 mm.; hind foot, 10 mm. Three alcoholic specimens from 
Elk River, Minn., average: Length, 81.7 mm.; tail vertebra, 30.7 mm.; 
hind foot, 10.7 mm. 

General remarks.—Sorex hoyi differs so widely from other species of 
Sores in its subgeneric characters that it needs no comparison with any. 
Superficially it has much the appearance of a small, abnormally short- 
tailed S. personatus. 
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Subgenus NEOSOREX Baird. 
Neosorex Baird, Mamm. N.Am., p.11, 1857. Type, Neosorex navigator Baird. 


Inner side of canine and incisors without secondary cusps; fourth 
upper incisor well developed; brain case broad (ratio of cranial breadth 
to total length of skull ranging from 52 to 56); mandible slender and 
lightly built; feet conspicuously fringed with bristle-like hairs, as in 
Crossopus. 

The subgenus Neosorex was first described in 1857 by Baird, who 
considered the single species known to him entitied to full generic 
rank. In this decision he was followed by authors until 1890, when 
Dr. Dobsou (Proc. Zool. Soc, London, p. 51) came to the conclusion 
that Neosorex ‘can not even be considered as * * * a subgenus” 
Dr. Merriam has more recently (North American Fauna, No. 5, July, 
1891, p. 35) expressed the opinion that Neosorex is ‘‘a very good sub- 
genus,” and this ruling appears to be the most satisfactory. 

Neosorex is confined to America, and although not closely related to 
the Old World Crossopus, shows a remarkable parallelism with the latter 
both in habits and in external appearance. Both are aquatic, inhab- 
iting marshes and the borders of streams, and the likeness between 
freshly killed specimens of the two Shrews is very remarkable. Crosso- 
pus 18, however, the more robust animal with shorter tail and broader 
muzzle, ; 

SOREX PALUSTRIS Richardson. 


(Fle ¥-fe al PleVi, nes. -and ta.) 


1828. Sorex palustris Richardson. Zool. Jour., III, p. 517. (Hudson Bay to Rocky Mts.) 

1853. Sorex palustris Aud and Bach., Quadrupeds N. Am., III, p. 108, Pl. CXXV. 

1890. Sorex palustris Dobson, Mon. Insectivora, Part III, fase. 1, Pl. XXIII, fig. 18 
(teeth of type). 

1894. Sorex palustris Miller, Proc. Bost. Soc. Nat. Hist., XX VI, p.183. (Minnesota. ) 


Type locality Unknown; somewhere in the region between Hudson 
Bay and the Rocky Mountains. (Type in the British Museum.) 

Geographic distribution.— Boreal zone from Hudson Bay and central 
Minnesota west to the Rocky Mountains. Sines 

General characters.— Sorex palustris is distinguished by its subgeneric 
characters from all other eastern American Shrews except S. albibarbis. 
T’rom the latter it is separated by its shorter, broader, more heavily 
pigmented unicuspid teeth, and the sharply defined whitish color of 
the belly. 

Color.— Dorsal surface very dark seal brown with a slight gloss, each 
hair with a narrow subterminal band of smoke gray separating the 
seal-brown tip from the slate-gray uuder fur, and producing a grizzled 
appearance when the animal is viewed in certain lights; ventral sur- 
face very pale smoke gray, nearly white, and often faintly tinged with 
cream color; the color of the belly extending a short distance on the 
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sides, where it shades quickly into the color of the back; inner surfaces 
of allfour legs colored like the belly; dorsum of manus and pes sepia, 
paler on the inner half; tail clear seal brown dorsally and at tip, pale 
smoke gray ventrally, this gray area broad proximally, but soon narrow- 
ing to a mere line, which persists to the extreme tip. 

In the worn summer coat the belly is variously discolored with brown- 
ish and yellowish, the animal usually, however, remaining sharply and 
distinetly bicolor. 

Skull.—The skull of Sorex palustri is is large and heavily built, with 
the brain case broad and high. Otherwise it does not differ essentially 
from the skull of S. araneus or S, richardsoni. The anterior opening 
ot the infraorbital canal is large and elliptical in outline, sharply 
defined on all sides except in front. The posterior border is over a 
point slightly behind the middle of the first molar. Close to the pos- 

terior border of this opening is the small lachrymal foramen.! 

- Teeth.—The teeth of Sorex palustris are large, strong, and heavily 
pigmented (Pl. V, fig. 1). The molariform teeth'do not differ in form 
trom those ot S. araneus and S. richardsoni, except that the posterior 
borders of the upper molars are more extensively excavated, the widest 
part of the excavation being nearer the inner borders of the teeth. 
The unicuspid teeth. however, show more obvious differences. The 
second and third incisors are subequal, the latter slightly the larger. 
The fourth incisor is less than half the size of the canine, which in 
turn is distinctly smaller than the second incisor. The premolar is 
minute but in the tooth row and distinctly pigmented at the tip- 

Measurements.—it happens that very few of the specimens of Sorer 
palustris that I have seen were measured in the flesh. A male from 
South Edmonton, Alberta: Length, 157 mm.; tail vertebrae, 68 mm.; 
hind foot,20mm. Another male, from Tower, Minn.: Length, 196 mm.; 
tail vertebree, 65 mm.; hind foot, 19 mm. 


SOREX ALBIBARBIS (Cope). 


1862. Neosorer albibarbis Cope, Proc. Acad. Nat. Sci. Phila., p. 188. (New Hampshire.) 
1862. Neosorexs palustris Verrill, Proce. Bost. Soc. Nat. Hist., 1m p. 164. (Massachusetts. ) 
1892. Sorex albibarbis Merriam, Proc. Biol. Soe. Voie fay VII, p. 25. 
1894. Sorex albibarbis Miller, Proc. Bost. Soc. Nat. Hist., XX VI, p.183. (New Hamp- 
shire and New York.) 

Type locality.—Profile Lake, New Hampshire. 

Geographic distribution.—Boreal zone in the eastern United States 
and Canada from Pennsylvania north at least to Nova Scotia and Que- 
bec. Speci imens ae from Nova Ses Quebec (Lac aux Sables), 


‘Ts am some ae in doubt as to the correct name for this foramen. Parker appar- 
ently alludes to it in his description of the adult skull of Sorex araneus (Phil. Trans. 
toyal Soc., CLXXVI, 213, 1886) when he says “‘the canal wali for the infraorbital 
nerve is itself perforated,” though in reality the foramen in question does not open 
into the infraorbital canal, but on the contrary into a tube lying superficial to the 
latter and penetrating the skull in the direction of the nasal cavity. 
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New York (Essex County), New Hampshire (Profile Lake), Maine (Lin- 
coln), and Pennsylvania (Monroe County). 

General characters.—In size equal to Sorex palustris. Teeth narrower, 
longer, and less heavily pigmented than in the latter. Color of belly 
never sharply defined from that of the sides. 

Oolor.—In summer: Dorsal surface very dark seal brown, almost 
black, with faint reflections, the hairs marked subterminally with 
smoke gray, thus producing a slight grizzled appearance; fur every- 
where slate gray at base; ventral surface sepia, a little mixed with smoke 
eray, becoming clear, pale smoke gray on chin and fading insensibly 
into coior of back; dorsum of manus and pes sepia, paler on inner 
side, the former also paler distally; tail clove brown dorsally, grayish 
ventrally. In winter: Back as in the summer pelage; belly pale hair 
brown or silvery smoke gray, according to hght; a distinctly darker 
shade between the front legs and a paler area on chin. On the sides 
the color of belly shades gradually into that of back; otherwise as in 
the worn summer pelage. 

Skull.—The skull of Sorer albibarbis (Pl. V1, fig. 2) resembles that of 
S. palustris so closely that the description of the former will suffice for 
both. 

Teeth.—The teeth of Sorex albibarbis difter somewhat from those of 
S. palustris in the form and pigmentation of the unicuspids (PI. V, 
fig.2). These are slightly narrower and longer from point to base, and 
are less extensively pigmented at the tips than in S. palustris. 

Measurements.—Seven adults from Elizabethtown, N. Y. Average: 
Length, 154.7 mm.; tail vertebre, 71.3 mm.; hind foot, 19.3 mm. Two 
specimens from Profile Lake, New Hampshire, measure, respectively: 
Length, 157 mm.; tail yertebre, 63mm.; hind foot, 19 mm.; and, length, 
149 mm.; tail vertebre, 65 mmn.; hind foot, 19 mm. 

General remarks.—Sorex albibarbis needs comparison with S. palus- 
tris only. In color summer specimens of VS. albibarbis are very different 
from S. palustris and remarkably like S. (Atophyrax) bendirti, a species 
readily distinguished by its cranial and dental characters. The winter 
coats of Sorex albibarbis and S. palustris sometimes resemvle each other 
rather closely. In the former the color of the belly shades gradually into 
that of the back, while the chin is noticeably paler than the rest of the 
ventral surface. In thelatter the color of the ventral surface is uniformly 
pale and separated from that of the back by a sharp line of demarca- 
tion. On the other hand, the two animals are, as already stated, very 
differently colored in summer, when Sorex albibarbis may be recognized 
at a glance by its brownish belly, S. palustris being then colored 
practically as in autumn and winter. _ 
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Subgenus SOREX Linn. 
Sorex Linnzeus, Syst. Nat., ed. X, p. 53,1758. Type, Sorex araneus Linn. 


Inner side of canine and incisor without secondary cusps (figs. 1a, 
1)); fourth upper incisor well developed; brain case moderately broad 
(ratio of cranial breadth to total length of skull, about 50); mandible 
slender and lightly built; feet never fringed. 

The Shrews of the subgenus Sorex occurring in eastern North Amer- 
ica fall naturally into three groups. Two of these are found in Europe 
also; the third appears to be peculiar to America. The first, or araneus 
group, represented in Europe by the type of the genus, Sorex araneus, 
and the closely related S. alpinus, is replaced in eastern North America 
by S. richardsoni and NS. fumeus; the second, or minutus group, to which 
belongs the American S. personatus, has for its European member S. 
minutus; the third, or longirostris group, contains the one species, 
Sorex longirostris Bachman. The species of the araneus group are 
characterized by their large size, strongly built skulls, and the slight 
development of the ridge on the antero-internal edges of the cusps of 
the unicuspidate teeth (fig.la). The Shrews of the minutus group are 
all small, with ight papery skulls, and the antero-internal ridge on the 
cusps of the unicuspidate teeth well developed and occasionally showing 
the first suggestion of the minute secondary cusp characteristic of the 
subgenus Microsorer (fig. 1b). Sorex longirostris, also a very small 
animal, is distinguished from the members of the minutus group by its 
remarkably short, broad rostrum, and by the small size of the fourth 
incisor. This tooth in 8. longirostris is smaller than the canine, while 
in the minutus group it is as large or larger. 


SOREX RICHARDSONI Bachman. 
(Pl. V, fig.4; Pl. VI, figs. 4 and 4a.) 
1772. Sorex araneus Forster, Philos. Trans., LXII, p. 381. (Hudson Bay.) 
1829. Sorex parvus Richardson, Fauna Boreali-Americana, I, p. & Not S. parvus. 
Say, 1823. (No locality.) 
1837. Sorex richardsoni Bachman, Jour. Acad. Nat. Sci. Phila., VII, Part IT, p. 383, Pl. 
XXIV, fig.5. (Northwest Territory.) 
1857. Sorex pachyurus Baird, Mamm. N. Am., p. 20. Not S. pachyurus Kiister, 1835. 
(Pembina, Minn.) 
1890. Sorex vulgaris Dobson, Mon. Insectivora, Part III, fase. 1, Pl. XXIII, fig. 4. 
(Manitoba. ) 


Type locality—Unknown. 

Geographic distribution.—Boreal zone from Minnesota and Manitoba 
west to Alberta. Limits of range not determined. 

General characters.—Size large, equaling S. araneus; back with a 
dark median area evident at all seasons, but especially so in winter. 

Color.—In winter: Fur everywhere slaty blackish at base; back 
with a broad, sharply defined area of very dark walnut brown extend- 
ing from base of tail to occiput, beyond which it fades into color of 
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face; this area broadest over lumbar region and shoulders, narrowest 
just back of shoulders; sides yellowish hair brown in striking contrast, 
this. color clear and pure from flanks to sides of head but across the 
face mixing with the walnut brown of the back; belly pale hair brown; 
an indistinct line of demarcation between colors of belly and sides; 
ventral surface of tail and dorsum of manus and pes concolor with 
sides; tail seal brown dorsally and at tip, though not sharply bicolor. 
In summer: Back dull seal brown, darker over rump and lumbar 
region; sides light sepia, darker on shoulders and flanks; belly uniform 
pale broccoli brown. Feet and tail as in winter. There isin summer 
much more color variation than in winter. A few individuals are then 
as dark as in winter, but the majority are paler. The palest specimen 
that I have seen is dark hair brown on the back, pale sepia on the sides, 
and broccoli brown on the belly. The line of demarcation between the 
colors of the back and sides is always well marked, though the color of 
the latter often fades insensibly into that of the belly. 

Skull.—The skull of Sorex richardsoni (Pl. VI, fig. 4) is indistinguish- 
able from that of Sorex araneus (Pl. VI, fig. 3). The brain case is well 
rounded and moderately high, less so than in Sorer palustris and S. 
albibarbis. The rostrum is slender (narrower than in S. fumeus), and 
as compared with the species of the minutus group rather deep (see 
table, page 43). The anterior opening of the infraorbital canal is 
subcircular, the outline distinct on the lower and posterior borders, the 
posterior border over a point a little in advance of the middle of the 
first molar. The lachrymal foramen opens exactly over the middle of 
the first molar. 

Teeth._—_In general the teeth of Sorex richardsoni resemble those of 
S. araneus very closely, differing chiefly in their slightly larger size 
and in a few details in the proportions of the unicuspids. The lat- 
ter (Pl. V, fig. 4), like the skull, are strongly and heavily built. The 
second and third incisors are subequal, the second usually the larger. 
The canine and the fourth incisor are subequal, the latter always the 
larger of the two and either intermediate in size between the canine 
and the third incisor or more nearly the size of the canine. The pre- 
molar is small, but distinctly visible from the outer side. The teeth are 
strongly colored at the points, the colored area on the front incisors of 
both jaws being continuous, and on the unicuspids occupying a little 
less than one-third of the outer face of the unworn teeth. 

While the teeth of Sorex richardsoni resemble those of both Sorex 
Jumeus and Sorer araneus, they are more lke the latter. From the 
teeth of the former they differ in larger size, more extensive pigmen- 
tation, and greater relative size of the canine and fourth incisor. From 
the teeth of S. araneus those of S. richardsoni may be distinguished by 
the proportionally smaller premolar and larger canine. From both 
araneus and fumeus, richardsoni differs in the less extensive excava- 
tion of the posterior borders of the upper molariform teeth. 
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Measuremen(s.—Ten specimens from South Edmonton, Alberta. A-ver- 
age: Length, 112.6 mm.; tail vertebrie, 40.1 mm.; hind foot, 13.8 mm. 
Maximum: Length, 118 mm.; tail vertebra, 42 mm.; hind foot, 15mm. 
Minimum: Length, 108 mm.; tail vertebrae, 35 mm.; hind foot, 13 mm, 

General remarks.—W hile Sorex richardsoni is totally different in color 
from all other American Shrews, it closely resembles the European 
Norer araneus Linn.’ So close is this resemblance that the animals 
have been thought identical by at least two authors—Forster, in 1772, 
and Dobson, one hundred and twenty years later. As Forster remarks, 
however, the back is distinctly darker in the American animal. Sorex 
richardsont 11 winter, at least, is very constant in color, but Sorex 
araneus Varies So excessively at all seasons tlrat it is not easy to make 
a proper comparison between the two species. In a series of about 
30 of the latter collected near Lyndhurst, in the New Forest, south- 
ern England, during June, 1894, there is every shade of intergradation 
between specimens practically indistinguishable in color from the paler 
winter examples of S. richardsoni, and those with no distinct marking 
of any kind, the whole body being a dull, pale brownish drab, slightly 
darker on the back. Taking, however, the darker examples of S. ara- 
neus it is seen that the dorsal area is constantly less dark than in 
S. richardsoni, while the colored area on the sides is narrower, paler, 
and not so sharply defined from the color of the belly. Even in winter 
the fur on the back is in S. araneus scarcely more than half as long as 
in S. richardsoni at the same season. 

The close agreement in size of Sorer richardsoni and Sorex araneus is 
shown by comparison of the measurements of the former with the fol- 
lowing averages and extremes of 10 specimens of the latter animal 
from the New Forest, England: Average: Length, 117.9 mm.; tail ver- 
tebree, 39.3 mm.; hind foot, 13.9 mm. Maximttm: Length, 124 mm.; tail 
vertebree, 42.6 mm.; hind foot, 14.8 mm. Minimum: Length, 113 mm.; 
tail vertebrae, 35 mm.; hind foot, 13 mm. The shght discrepancy in 
the total length of the two animals is more apparent than real, since 
it may easily be accounted for as the result of different methods of 
taking this measurement. 

SOREX FUMEUS sp. nov. 
(Pl. V, fig. 5; Pl. VI, figs. 5 and 5a.) 
1857. Sorex forsteri Baird, Mamm. N. Am., p. 22. From Carlisle, Pa. (nec Richard- 
son, 1819). 
a1. Sores richardsoni Baird, Mamm. N. Am., p. 24. From Racine, Wis. (nec Bach- 
man, 1837). 


1390. Sorex platyrhinus Dobson, Mon. Insectivora, Part III, fasc. 1; Pl. XXIII, fig. 5. 
From Lake George, New York (nee De Kay, 1842). 


Type localitya—Peterboro, N. Y. Type, 2 ad., No. 2582, collection} 
of G. 5. Miller, jr., taken September 24, 1893. 


Sorex araneus Linn., Syst. Nat., ed. X, p. 53, 1758. See Thomas, The Zoologist, 
p.63, 1895. 
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Geographic distribution.—Boreal zone and locally the cooler parts of 
the Transition zone in the eastern United States, Nova Scotia, and New 
Brunswick, west to Ontario and the Great Lakes. 

General characters.—About the size of Sorex richardsoni. Back with- 
out distinct dark median area. Color sinoky plumbeous gray. 

Color.—In autumn and winter: Back smoke gray, the hairs every- 
where tipped with seal brown, producing a finely grizzled appearance; 
the dark tips slightly more conspicuous over rump and lumbar region, 
less numerous on the sides, and disappearing entirely on the belly, 
where the fur is pale broccoli brown. Hverywhere the fur, which is 
slate color at base, has a faint gloss. The result is a combination of 
colors very hard to describe, but unlike that of any other Shrew occur- 
ring in eastern North America. Tail indistinctly bicolor, seal brown 
dorsally, yellowish white ventrally; feet yellowish white. In sum- 
mer: Dull hair brown throughout, paler on the belly, and very slightly 
darker on the back. 

Specimens in the dull, short summer coat are much like the average 

S. personatus in color, but are usually paler, and may always be dis- 
tinguished by a peculiar bluish cast. A specimen taken at Lake 
George, New York, July 10, 1892, has the full, dark autumnal pelage 
appearing on the rump and buttocks in strong contrast with the short 
pale fur on the rest of the body. 

Skull.—The skull of Sorex fumeus (P1. VI, fig. 5) is a trifle smaller 
than that of S. araneus or S. richardsoni. The brain ease is narrower 
than in the other members of the araneus group, while the rostrum and 
interorbital region are broader. The anterior opening of the infraor- 
bital canal is larger than in S. richardsoni and placed farther back, 
the posterior border of the foramen lying over a point decidedly 
behind the middle of the first molar instead of in front of the middle, 
as in S. richardsont and S. araneus: The lachrymal foramen is over 
‘the space between the first and second molars. 

Teeth.—The teeth of Sorex fumeus resemble in a general way those of 
S. richardsoni and S. araneus, but are smaller and less pigmented. 
The posterior borders of the upper molariform teeth are more exten- 
sively excavated than in SW. richardsoni, thus resembling S. araneus. 

The unicuspid teeth in profile (Pl. V, fig. 5) are shorter and broader 
than in the other members of the araneus group. The second and 
third incisors are subequal, the second usually slightly the larger; the 
fourth abruptly smaller than the third, and distinctly larger than the 
canine; the first premolar very small, but visible from the outer side. 
When slightly worn the unicuspid teeth show a peculiarity shared by 
the members of the minutus group, but not often occurring in the allies 
of S. avaneus; the points of these teeth wear away more rapidly on the 
outer side, so that when seen in profile the’ less worn inner edge often 
appears aS a prominence suggesting an incipient secondary cusp pro- 
jecting backward below the tip of the main cusp. In Sorex araneus 
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and S. richardsoni the inner side of the cusp wears away as fast, or 
nearly as fast, as the outer side, and this semblance to an accessory 
cusp Seldom appears. 

Measurements.—Type specimen: Length, 116 mm.; tail vertebra, 
44 mm.; hind foot, 12.6 mm. Six others from type locality average: 
Length, 116 mm.; tail vertebra, 45.4 mm.; hind foot, 13.2 mm. Seven 
adults from Elizabethtown, Essex County, N. Y., average: Length, 
119 mm.; tail vertebrae, 43.7 m.; hind foot, 13.1 mm. 

General remarks.—Sorex fumeus is very different from any of the 
other Shrews found in the eastern United States. In size it about 
equals S. richardsoni, but is readily distinguished from the latter by the 
absence of a well-marked dark dorsal area and by eranial and dental 
characters. The anterior oritice of the infraorbital canal lies farther 
back in S. fumeus, while the unicuspid teeth are narrower and less 
robust, as well as different in form. 

Overstutfed skins of Sorex personatus are superficially much like 
S. fumeus in the dull summer coat, but there is never any difficulty in 
determining specimens that have been measured in the flesh or that 
are accompanied by skulls. 


SOREX LONGIROSTRIS Bachman. 
(Pl. IV, figs. 2, 3, and 4; Pl. VI, fig. 9.) 
1837. Sorex longirostris Bachman, Jour. Acad. Nat. Sci. Phila., VII, Part II, p. 270, Pl. 
XXIII, fig. 2. (Swamps of Santee River, South Carolina.) 
1857. ?? Sorex personatus Baird, Mamm. N. Am., p. 30. (Washington, D. C.) 

Type locality.—Swamps of the Santee River, South Carolina. 

Geographic distribution.—Sorex longirostris is at present known to 
occur in Bertie County, N.C., and at Raleigh, N. C. 

General characters.—In size and external appearance Sorex longiros- 
tris is very similar to S. personatus. It differs from all the Shrews of 
the eastern United States in its broad rostrum and small fourth upper 
incisor. 

Color.—Dorsal surface uniform sepia, faintly tinged with chestnut on 
rump, fading to broccoli brown on the sides, and this in turn to smoke 
gray on the belly; no lines of demarcation anywhere; fur everywhere 
slate colored at base; dorsum of manus and pes pale Isabella color; 
tail obscurely bicolor, sepia dorsally and at tip, dirty white ventrally. 
The three specimens which I have before me, all taken at Raleigh, 
N.C.,in January and February, show no variation in color, except that 
one has the belly distinctly washed with broccoli brown. 

Skull.—The skull of Sorex longirostris (Pl. VI, fig. 9) is shorter than 
that of S. personatus and has the rostrum broader as compared with the 
brain case. The bony palate is remarkably broad and short, the rows 
of unicuspid teeth being especially widely separated as compared with 
S. personatus. The anterior opening of the infraorbital canal is moder- 
ately large and subcircular in outline. The posterior border is over a 
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point slightly in front of the middle of the first molar. The lachrymal 
foramen is of the same size and shape as in the other small Shrews, and 
is placed a little behind the middle of the first molar. 

Teeth.—_ Except for the different proportions of the unicuspids the 
teeth of Sorex longirostris closely resemble those of S. personatus. The 
excavations on the posterior borders of the upper molariform teeth, 
however, are less extensive in S. longirostris and are widest near the 
middle of each tooth, while in S. personatus the widest part is nearer 
the internal border. The difference is most strongly marked in the 
large second premolar. 

The unicuspid teeth (Pl. LV, figs. 2, 3, and 4) resemble those of no 
other Sorex found in the eastern United States. The second and third 
incisors are large and subequal, the latter being slightly the larger, the 
fourth very much smaller than the second or third, and also distinctly 
smaller than the canine. The first premolar is minute and just visible 
from the outer side. All the teeth are tipped with chestnut brown to 
a Slightly greater extent than usual in S. personatus. 

The teeth vary somewhat in relative size, as shown by the figures, 
the fourth incisor occasionally nearly equaling the canine. In one 
Specimen the size and form of the fourth incisor differs appreciably in 
the opposite sides of the jaw. , 

Measurements.—Four adults from Raleigh, N.C. Average: Length, 
87.75 mm.; tail vertebrie, 33.25 mm.; hind foot, 10.75 mm. 

General remarks.— Sorex longirostris resembles S. personatus in exter- 
nal appearance, but differs from this species very widely in the remark- 
ably broad, short rostral part of the skull. This difference is especially 
noticeable when the palates of the two are compared. 


SOREX PERSONATUS Isidore Geoffroy Saint Hilaire. 
(PIE. tes. 5, 76;4%, and. 8: Pl. VI, figs: T:and .8.) 


1827. Sorex personatus I. Geoffroy Saint Hilaire, Mém. Mus. d’Hist. Nat., Paris, XV, 
p. 122. (United States. ) 

1828. Sorex forsteri Richardson, Zool. Jour., III, p. 516. (Fur countries to lat. 67°.) 

1837. Sorex cooperi Bachman, Jour, Acad. Nat. Sci. Phila., VII, Part II, p. 388, Pl. 
XXIV, fig. 7. (Northwest Territory.) 

1837. Sorex fimbripes Bachman, Jour. Acad. Nat. Sci. Phila., VII, Part II, p. 391, Pl. 
XXIV, fig. 8. (Drurys Run, Pennsylvania.) 

1842. Amphisorex leseueri Duvernoy, Magasin de Zoologie, Mamm., p. 33, Pl. L.. 
(Wabash River, Indiana.) 

1842. Sorex platyrhinchus Linsley, Sill. Am. Jour. Sci., XLIII, p. 346. (Stratford, 
Conn.) 

1842. Otisorex platyrhinus De Kay, Zoology of New York, I, p. 22, Pl. V, fig.1. (Tap- 
pan, Rockland County, N. Y.) 

1857. Sorex platyrhinus Baird, Mamm. N. Am., p. 25. (Mass. and Vermont to Ohio.) 

1857. Sorex coopert Baird, Mamm. N. Am., p. 27. (Labrador to Massachusetts, 
Illinois, and Nebraska.) - 

1857. Sorex haydeni Baird, Mamm. N. Am., p. 29. (Fort Union [now Fort Buford], 
N. Dak.) 

1857. ?? Sorex personatus Baird, Mamm. N. Am., p. 30. (Washington, D.C.) 
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1890. Sorex personatus Dobson, Mon. Insectivora, Part III, fase. 1, Pl. XXVIII, fig. 1 
(Ottawa); Pl. XXIII, fig. 10. (Manitoba.) 

1890. Sorex richardsoni Dobson, Mon. Insectivora, Part III, fase. 1, Pl. XXIII, fig. 9. - 
(Halifax, Nova Scotia.) 

i890. Sorex haydeni Dobson, Mon. Insectivora, Part III, fase. 1, Pl. XXIII, fig. 7. 

ISOL. Sorex idahoensis Merriam, North American Fauna, No. 5, p. 32. (Idaho.) 

Type localiiy.—United States. 

Geographic distribution.—Northern North America from the Atlantic 
to the Pacific. In the eastern part of its range Sorex personatus occurs 
i the Boreal zone, Transition zone, and locally in the northernmost part 
of the Upper Austral zone. 

General characters.—Sorex personatus is one of the smallest Shrews 
occurring in the eastern United States. It is slightly larger than 
S. longirostris, from which, while not differing widely in color, it is 
readily distinguished by its slender muzzle as well as by dental char- 
acters. 

Color.—Dorsal surface of body sepia tinged with chestnut on rump, 
lumbar region, and sides of head, fading on the sides of the body; 
belly, throat, and chin silvery smoke gray or pale broccoli brown; no 
sharp line of demarcation between color of belly and sides, but change 
taking place rather abruptly. Throughout the pelage the hairs are 
slate color at base. On the back, especially just behind the shoulders, 
the fur is usually a little intermixed with grayish. Tail obscurely 
bicolor, brownish dorsally, paler ventrally. Dorsum of manus and pes 
isabella color. 3 

Skull.—The skull of Sorex personatus (Pl. VI, figs. 7, 8) is scarcely 
distinguishable from that of the European Sorex minutus (Pl. VI, fig. 6). 
As in the latter, the brain case is moderately high and rounded and 
the rostrum slender. The palatal depth at middle of molar series is 
less as compared with the cranial depth in all the members of the 
minutus group than in those of the araneus group. This is readily 
seen in comparison of the skulls of S. personatus and S. richardsont 
(see table, page 43). 

Teeth.—The teeth of Sorex personatus very closely resemble those of 
S. minutus, the only differences being in the relative size of the first 
premolar and in the form of the excavations on the posterior borders 
of the upper molariform teeth. The first premolar in S. personatus is 
minute and often Scary visible from the outer side, while in S. ména- 
tus itis nearly as large as the canine. The deepest part of the exca- 

vations on the posterior borders of the upper molariform teeth is near 
the middle of the tooth in S. minutus, while in S. personatus it is car- 
ried farther toward the inner edge. The unworn unicuspid teeth of 
S. personatus (P).1V, figs. 1, 5,6, and 7) vary considerably in form, pig- 
mentation and relative size. The first, second, third, and fourth, how- 
ever, diminish gradually in size, while the fifth is very small. The third 
incisor is usually slightly larger than the second, and distinctly larger 
than either the fourth incisor or the canine. The fourth incisor and the~ 
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canine may be exactly the same size, or the latter slightly the smaller. 
The fourth incisor, however, is very rarely smaller than the canine (cf. 
S. longirostris), Occasionally the second incisor is the largest, the three 
succeeding teeth each slightly and uniformly smaller than the one before. 
Again, the second and third incisors may be equal and considerably 
larger than the fourth incisor or the canine, which in their turn are 
of approximately equal size. 

The unicuspid teeth are usually about as broad as deep when viewed 
in profile (Pl. iV, figs. 5, 6, and 7). Occasionally, however, they are 
distinetly deeper than broad, and the whole row of unicuspids is a 
little shortened (P]. IV, fig. 1). These differences appear to be in no 
way correlated with geographic distribution, specimens with the nar- 
row, deep teeth occurring at Montauk Point, New York, Roan Moun- 
tain, North Carolina, and South Edmonton, Alberta. The cusps and 
ridges on the teeth of Sorex personatus are moderately tipped with light 
reddish brown. This brown tipping is variable both in extent and in 
depth of color (cf. fig. 1 with figs. 5,6, and 7, Pl. IV). Like the varia- 
tions in form of the unicuspid teeth, the character of the pigmentation 
is a purely individual matter. 

Measurements.—Twelve adults from Nantucket Island, Massachu- 
setts, average: Length, 100.8 mm.; tail vertebra, 38.6 mm.; hind foot, 
12.2mm. Four specimens from North Truro, Mass., average: Length, 
97.2 mm.; tail vertebre, 37.2 mm.; hind foot, 11.35 mm. Two males 
from Mount Washington, New Hampshire (5,300 feet): Length, 105 
mm.; tail vertebree, 41 mm.; hind foot, 12.8mim.; and, length, 106 mm.; 
tail vertebre, 41.4 mm.; hind foot, 11.66 mm. Six specimens from 
Steele County, Minn., average: Length, 87.5 mm.; tail vertebre, 33.5 
min.; hind foot, 11.1 mm. Two males from South Edmonton, Alberta, 
measure, respectively: Length, 94 mm.; tail vertebree, 57 mm.; hind 
foot, 11 mm.; and length, 92 mm.; tail vertebr, 36 mm.; hind foot, 
1i mm. 

General remarks.—Among the Shrews of the eastern United States 
Sorex personatus is distinguished by its sinall size from all but S. longt- 
rostris and S. hoyi. From both of these it differs so widely in cranial 
characters that no detailed comparison is needed. 

In color average Sorex personatus are exactly like two English speci- 
mens of S. minutus, but I have seen too few skins of the latter to know 
whether this remarkable agreement is constant. Sorex minutus is readily 
distinguished from S. personatus by its very large fifth unicuspid tooth. 

Sorex personatus varies considerably in color, winter specimens 
usually being darker and more strongly tinged with chestnut than 
those taken in midsummer. Soinetimes there is a faint line of demar- 
cation between the darker chestnut-tinged sepia of the back and the 
clear paler sepia of the sides, the latter again shading abruptly into 
the color of the belly. The color pattern so produced is similar to 
that of S. avaneus and NS. richardsoni, but is never so striking and well 
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marked as in typical specimens of these animals. Individuals now and 
then occur with the whole pelage suffused with chestnut, but these are 
rare. 

Specimens from the plains are paler than the average, but whether 
these represent a distinct local race it is at present impossible to say. 
Should the plains animal prove to be separable, it must take the name 
haydeni Baird. 


Table of average cranial measurements and ratios. 


lalw.| . la |S | Ratio to totallea [az 

Wests Maver iat ciee ae peace length. Be |#8 

|elea| 3 18 Si Hee Soe PES 

estg (meeaiy e = teat fel eer = = ert i Pe eS) 

Name. Locality. | okt oe |“ s = Pa estes Bsgsin ike pea 
Oo ee 9S obser) coda | sean ete |eectecd 
| ls |82| 2 |8°, 2 | 2 |e8) 2 Pes] See 
| (aisgleis || & |*S|a eealiese 
| 39) ers ce tiem ee thee allies & jesf|qae 

| i) Bho ae SOS) oa Seeehes 
Sorex hoyi -...----- Elk River, Minn ..... | 8 14.4 6.5 41 5.2 45.14 28.47 36.09 78.84 61.69 
Sorex palustris.....|...--- GIB een yoann | 4| 20.4) 10.6 6.7 _ 8.4) 52.2 | 33,09) 40.93; 80.95) 63.38 
Sorex albibarbis..... Elizabethtown, N.Y..| 3 20 | 10.3 6.26 8.3 51.5! 31.3 | 41.3 | 75.79| 60.77 
Sorex araneus ..--. New Forest, England.| 10} 18.3) 9.4 5.2 | 7.5] 51.3 | 28.4 | 40.9 | 66.56) 55. 43 
Sorex richardsoni --| Elk River, Minn ..... 10} 18.4) 9.5: 5.3, 7.6 eat 28. 18 41.24 69. 65 55. 46 
| 

Sorex fumeus ..---- Peterboro; N.. ¥22---- 6 17.3) 8.95.1 | 6.9 Peel 29.47 39.88 73. 91 52. 02 
Elizabethtown, N. Y-.| 8; 17.8) 9.1/5.1] 7 | 51.12) 28 65) 35.35 72. 85| 56. 04 
Sorex longirostris ..| Raleigh, N. C......-. 414.7 %.5| 4.4 | 5.6) 51.02] 27.21; 38.09, 78.65] 58. 66 
Sorex personatus...| Nantucket, Mass ...... 10 15.2) 7.8 4 6.1) 51.31] 26.31; 41.31) 64. 61) 51. 28 
| Elk River, Minn...... |g! 15.3] 7.7; 4.3] 6 | 49.9 | 27.5 | 39.42: 71. 26 55.7 


Notre.—The material on which Sorex fisheri Merriam from Dismal Swamp, Virginia 
(North American Fauna, No. 10, p. 86), is based came to hand too late for description 
in this paper. The teeth of a specimen at first supposed to be an unusually large 
Sores longirostris are, however, tigured in Plate LY. 


SYNOPSIS OF THE AMERICAN SHREWS OF THE GENUS SOREX. 


By C. HarT MERRIAM. 


The object of the present paper is to furnish descriptions, on a com. 
mon plan, of the principal types of American Shrews. Hence the mul- 
tiplication of closely related forms has been avoided, and several fairly 
well marked subspecies have been allowed to go unnamed. Forty-one 
species and subspecies are here recognized, of which number 33 belong 
to the restricted genus Sorex, 1 to the subgenus Microsorex, 4 to the 
subgenus Neosorex, and 3 to the subgenus Atophyrax. The subgenera 
are restricted to the northern United States and Canada, while Sorex 
proper ranges from the Arctic Circle to Guatemala. The genus as a 
whole is clearly of boreal origin, and, excepting the austral Sorex longi- 
rostris and its relative S. fisheri, all of the southern forms are confined 
to high mountains. 

The collection of mammals made by the Division of Ornithology and 
Mammalogy of the Department of Agriculture contains about 1,200 
specimens of long-tailed Shrews (genus Sorex). In stud ying this mate 
terial and mapping the geographic distribution of the various species, 
20 new forms were discovered and are here described. Four of these 
are from Alaska, 1 from British Columbia, 4 from Mexico, and 11 from 
the United States. 

All American Shrews have two pelages, which may be roughly desig- 
nated as summer and winter coats, though by no means corresponding 
Strictly with these seasonal limitations. As usual among small mam- 
mals, the molt takes place at different dates among individuals of the 
Same species, so that it is not rare to capture specimens in different 
pelages on the same day. The winter pelage is usually plumbeous, 
dusky, or ash gray; the summer pelage sepia brown or chestnut. In 
some species, as Sorex trowbridgii, the change of color is slight and 
unimportant; in others, as S. vagrans and S. personatus, the difference 
is striking. 

In defining the various species, cranial characters have proved serv - 
iceable and dental characters indispensable. The most useful cranial 
characters are the size and form of the brain case, breadth of the 
palate, length and degree of attenuation of the rostrum, and in some 
cases the breadth of the interorbital constriction. The most important 
dental characters are the size and depth of emargination of the molari- 
form teeth and the proportions of the unicuspidate teeth. 

In studying the skulls and teeth of Shréws it is absolutely essential 
to take into account changes due to age and wear. Old and young 
Skulls of the same species from the same locality differ surprisingly in 
Size, form, and massiveness. With increasing age the cranium as a 
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whole becomes broader, shorter, and flatter, and in some species a low 


sagittal ridge is developed. The brain ease and palate broaden meas- 
urably, and the arch of the brain ease falls away. The molar teeth 
wear obliquely, so as to take on an appearance of greater breadth, and - 
the long middle incisors not only wear off in front but turn down ata 
right angle to the cranial axis (see Pl. XI). Hence, in comparing 
skulls and teeth of related forms it is of the utmost importance to use 
specimens of approximately the same age. | 

Much labor has been expended upon the plates of Shrew teeth that 
accompany this paper, but they are not camera jiucida drawings and 
can not be relied upon for small details. 


List of American forms of Sorex, with type localities and number of specimens examined. 


Name. Type locality. speci- 
| mens. 

AT USOFER DENBOILALUS 2 Sess sc. ceo s are ores eae | Eastern United States (exact locality 235 

| unknown). 

2 streatori ego het Pee came Maleutat A lashcans soe meet oe eres 36 

3 ODRCUPUS: 22s oe ee ce Ee MO one Salmon River Mountains, Idaho........-- 175 

4 DEUS NOD ss aoe Ce eee eee Cerro San Felipe, Oaxaca, Mexico..---..- 21 

5 LongiccUdamMope= soos ten ee eee es Wrangel, southeast Alaska........-..-.. | 48 

6 INSELN STS TOD eee == Sor eno oe | Vakutat Bay, Alaska 2% aos. se eee 27 

7 OTLODOLUS to 8 a haa oe eee eee Sierra Nevada de Colima, Jalisco, Mexico. 3 

8 PUCDOTASONE so noe ee eo oe eee Probably plains of Saskatchewan, Can- 14 

ada. 

9 SPRAQNICOLG:.2 25 = 5 S26 ee Se ea eee = Fort Liard, British Columbia. ..----.--.-- 2 
10 PUVA S cn a Sees pee an Ree eee Peterboro, Madison County, N. Y...-.-..-- 27 
11 DAT ONS See min Soe ee oe ee Shoalwater Bay, Washington .....--..--. 104 
12 GBU80NI a. se tas see ores ee eee aes | Saw Tooth Mountains, Idaho..........-.. 46 

3 STLOUUECON xc 2 ee ee ee See: San Francisco Mountain, Arizona-.--.--.- 9 
14 PINCUS DOV) 252 eee ee See ee Mammoth Pass, Sierra Nevada, Calif...-. 7 
15 VANCOUVETENSIF NODE. See ete ee eee eee | Goldstream, Vancouver Island, B. G..-.-- 1 
16 GIZA MOU =. re se ee eae een ee | Mount Orizaba, Puebla, Mexico...--.---- 18 
17 MEDOMENUSTS DOD: 3022s 22 ei Soran) | Reese River Valley, Nevada. ......------- 4 
18 CIES DOD =o ae Soca a eee ee ee | San Emigdio Canyon, Mount Pinos, Calif. 1 
19 CANAUICCIS ROD 22055... eee eee | Walnut Creek, Contra Costa County, Calif. tig 
20 Fencs NOW. >< F-ht Sl ee te eee ee Alabama Hills, Owens Valley, California. 3 
21 LOGEC) re eae SEE EER eae HSC aoe Histes Park, Colorado-:2-2---4---e eee 4 
22 UT UU OS ENSIS TOD Hee eee: ae ee ee ee St. Paul Id., Pribilof Islands, Bering Sea. | 5 

3 UCT IIL lela he ee ere Peenars ennein ioaa, ae Fort Castes Bont iis oes tcecinatas sees 1 
24 LPT OPN GY Be 2 ee Se AEBS CMG IE | | A storia: Oreg.® chee teers genset pe | 9 
25 EOUETIN GU oo 2. Sees ee eee a= oes 2 A eee U6 2 2 de She sass See eee ee eee anon 19 
26 MONCETEYENNE DOD - a-.2~ 22s - vols == 225.2 Monterey (Calif... 4a. see ee eee 33 
27 SNOT ODOT, NOW). < ete e ere al aEenee Orizaba, Vera Cruz, Mexico. =. .-->----- 10 
28 WET DOB? Joo oo canes penne see Pee ) Cobanvianatemmala. -cc-ne sc oamcese es | 5 
29 SUUGBUTED 2 whe cease et eee ae Me | Sierra Nevada de Colima, Jalisco, Mexico. 24 
30 CHUOGHIS HOD ok A oe ees REN GS: 0 aa CANO CO mma kia later | 41 

Dp LON UDEUTIS oo ee co ee OTe, Santee river, South Carolina..-/---...-..- | 3 
32 WISNEFU BODY 23-2 328 SON on ste eA Dismal’ Swamp, Viinoimia, 325 22h eee e eeeeee 5 
33 DOCUILUE Soo meee DoS hae ee ee ‘Mouth of Umpqua River, Oregon.--..--. | 13 

Subgenus Microsorex: | 
34 | WOUB sages a retostens bens - oe te oe ee RACINE A WAS. hes eer. 2 Sate: ebegs epee | 23 
Subgenus Neosorez: | 
35 DONUSUNIS oe 2 fs Da SoS SSDs cae Ree 3etween Hudson Bay and Rocky Mts....-! 9 
26 EDIONEOT Ene a A yn ee eee Probably northern Idaho!.........------- 77 
37 GERD ON DE ees nie ee on ee Profile Lake, Franconia Mountains, N. Hq.) 5 
28 VHATOATORIGB SS 5055 chee a ee Unalaska Id., Aleutian Islands, Alaska..|---..--- 
Subgenus Atophyraz: | 
39 DORIS ee ean oe ee Down ibe n a a ea: Klamath Basin, Oregon ...-.=------<2se5- 21 
40 DING BON. Ae pees se Sea te ee Astoria, Ofer his -: 3i 250-2 se eee 3. 
41 GUA CI LCT OWS Bae nwo noe es ee _ Olympic Mountains, Washington -.-...-. 3 


1 See page 92, 


, footnote. 
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KEY TO SPECIES OF SOREX PROPER. 
A. Species living north of Mexico. 


Size very large (total length about 150 mm.; hind foot, 17 mm.)-.-.....--- pacificus 
Size medium or small (total length never more than 135 mm.; hind foot, 
15.5 mm. or less). 
Third unieuspid larger than fourth. 
Size rather large (head and body about 70 mm.). 
Coloration distinctly tricolor (sides different from back). 


Hind foot about 14 mm.; tail about 40 mm.; skull, 20 mm..--. richardsoni 
Hind foot about 13 mm.; tail about 55 inm.; skull, 16 mm.--.. pribilofensis 
Coloration bicolor (sides same color as back). 
Color plumbeons or sepia brown; pelage normal .........---..----- fumenus 
Color almost sooty black; pelage exceedingly long.....-.--.-.-- sphagnicola 
Size rather small (head and body about 60 mm.). 
Skull short and broad; unicuspids on same plane with molars.-.--- merriaimt 


Skull long and narrow; unicuspid series strongly deflected, forming 
angle with molar series. 
toma Omir TUN Or L6S8e 2 Sse s kas el eos Se ee ss Pe eeere personatus 
Bras Hite: PoMmrIPRUMECHURIROUG:§. 2 oot he 2 T eS ole HS coe See e streatort 
Third unicuspid smaller than fourth. 
Hind foot about 15 mm. 


MAT MOc Milam host Ch SWOllEM 622.2. yoo bane eee oe ee cake sess bairdi 
Anterior unicuspids not much swollen. 
SU ihee MhUme CUS ORSOOLY 9.2... 5.22. 2b 2 kee sees montereyensis 
Color dull chestnut brown, varying to sepia brown. 
Pewee Cu OWl OO I0M.))-.2 2 ays tee obs Shee oe longicauda 
amlemecuiuimera worl oO MM.) 2... Ls kets. ne foe oS esc ele ee ee alascensis "f 


Hind foot about 14 mm. or less. 
Hind foot about 14 mm. (color dark plumbeous or sooty)-..-...---- trowbridgii - 
Hind foot about 13 nm. or less. 

Sides pale; rump with a dark patch; molariform teeth broadly and 
deeplv-excaveatell posteriorly +. .2t. 2.2200 bore) ket P28 ornatus 
Coloration normal; excavation of molariform teeth moderate. 
Hind foot about 13 mm. 
erm OED Nae Aes. TM 3 2 2 ca ce che ec oe Se Saheb eet dobsoni 
PST baite DINE; 441i! esa a ane he Ae a Neg ee obscurus 
Hind foot decidedly less than 13 mm, 
Brain case low and flat. 


Pranmcasesproad ly Tounged:- 22.2 a2. es. S25. soos eed wt ce californicus 
Brain case narrow. 
Einiderootanione toan” 12) mits eso Foe en ek Pk tenellus - 
Rimmerogera bouib: kO mM. as Sea kiee 2. eee ns Sa NANUS 


Brain case normal. 
Total length less than 100 mm. 


Coloration tricolor; sides much paler than back......--. nevadensis 
Coloration normal; sides not paler than back. 
Fim toobaless* than: Ii mm. oS. 24 et yell longirostris 
PGR Otbg te, MINT OT NOLO? —yja) Satara ceab. hao J aac as n= re fisheri 
Total length more than 100 mm. 
Vail less than 40 mm.; color dusky or sooty..-...-....-.-. amoenus 
Tail more than 40 mm. ° 


Walor palome pia. DOWD. Jc 2.2 ssdac- cc Soe sole Valen eek monticola — 
Color dark. 
Back and sides dark brown, varying to almost russet.. vagrans 
Back almost dusky; sides sepia brown........--- vancouverensis 
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B. Species living ir southern Mexico and Guatemala. 


Size rather large (total length 118 mm. or more). 
Hind foot 15 mm. or more. 


Color nearly black; under parts hardly paler. ..................-....- verepacis 
Color mixed sepia and black; under parts seal brown.........-...---- macrodon © 
Hind foot less than 15 mm. 
Tail very Jong (55 mm. or more) cide: dee eesh ce acleee eke eee ee caudatus 
2 ail moderate (50 mam aor less) ¢cvcesdiodncedes saan ee ree eee eee . saussurei 
Size rather small (total length about 105 mm. or less). 
Belly pale... ..1...205 2224 hetcaeceeee ee- He ee oses Gees Rees Cee re eaeae orizabe — 
Belly dark. 
Under parts dull chestnut: 22450. eee a ea a ee ventralis ~ 
Under parts drab. es eh seine Cee ees a eee ee eee eee oreopolus 


SOREX PERSONATUS Geotfroy Saint Hilaire. 
(Pl. Vil, figs.'5, 5a; “Pixs fies. i, as) 


Sorex personatus Geoffroy Saint Hilaire, Mém. du Muséum, Paris, XV, 122-125, 1827. 
(From United States. ) 

Sorex forsteri Richardson, Zool. Jour., III, 516-517, January to April, 1828. (From 
the fur countries. ) 

Sorex cooperi Bachman, Jour. Acad. Nat. Sci. Phila., VII, 388, Pl. XXIV, fig. 7, 1837. 
(Probably from northern part of Mississippi veullew. ) 

Amphisorex lesueuri Duvernoy, Mag. Zool., 2° ser., 1V, Mamm., 33-34, Pl. L, 1842. 
(From Wabash River, Indiana. ) 

Sorex platyrhinchus Linsley, Silliman’s Am. Jour. Sci., XLIII, 346-347, October, 1842. 
(From Stratford, Conn.) 

Otisorex platyrhinus De Kay, Zool. New York, Mammalia, 22, P1. V, fig. 1, 1842. (From 
Tappan, Rockiand County, N. Y.) 

Sorex platyrhinus Baird, Mammals N. Am., 25-26, Pl. XXVIII, 1857. 

Sorex haydeni Baird, Mammals N. Am., 29-30, Pl. XX VII, 1857. (From Fort Union, 
now Fort Buford, N. Dak.) 

Sorex idahoensis Merriam, N. Am. Fauna, No. 5, pp. 32-33, Pl. IV, fig. 1, pices: 
1891. (From Salmon River Mountains, Idaho. ) 


Type locality.—Eastern United States. 

Geographic distribution.—Boreal and Transition zones of North 
America from New England to Alaska, except the southern Rocky 
Mountains and the Cascade-Sierra systems; south in the higher 
Alleghenies to Tennessee and North Carolina. 

General characters.—Size small (total length, about 100 mm.; hind 
foot, about 12 mm.); tail shorter than body without head; coloration 
dark; skull and palate narrow; unicuspid series gradually diminishing 
(third tooth not normally smaller than fourth). 

Color.—Upper parts sepia brown, very finely (and usually inconspic- 
uously) mixed with dark-tipped hairs; under parts ashy gray; tail 
bicolor: upper side and tip all round dusky, under side dull whitish. 
A chestnut pelage or phase occurs, but is rare. Out of 20 specimens 
from Roan Mountain, North Carolina, only 2 are chestnut; both were 
collected in September. 
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Oranial and dental characters.—Skull small, rather slender; palate 
narrow and arched; anterior part of rostrum compressed and attenu- 
ate; unicuspids decreasing in size from first to fifth. (Viewed from the 
side they are sometimes in pairs, first and second subequal and third 
and fourth subequal.) Specimens from the northern plains have the 
anterior part of the rostrum slightly more attenuate, with the unicus- 
pidate series nearer together and more nearly parallel. The unicuspid 
teeth also are more crowded, more vertical, less imbricating, and some- 
what more heavily pigmented. This form was named forsteri by Rich- 
ardson, but the characters are inconstant and are matched by some 
specimens from the east, notably from Montauk Point, Long Island, 
New York. 

Measurements.—Average of 8 specimens from Montauk Point, Long 
Island, New York: Total length, 98.3 mm.; tail vertebr, 38 mm.; hind 
foot, 12mm. Average of 4 from Roan Mountain, North Carolina: Total 
length, 100.5 mm.; tail vertebre, 41 mm.; hind foot, 12.3 mm. (For 
table of measurements see p. 63.) 
~ General remarks.—Sorex personatus, the common Shrew of the east- 
ern United States, has a larger area of distribution than any other 
American species, stretching all the way across the continent from New 
England to Alaska. Throughout this wide range its variations are 
surprisingly slight. Certain inconstant departures have been already 
mentioned under the skull characters. In coloration also there are 
geographic differences. The most marked of these is a pale form from 
the prairies and plains of the Dakotas. In this animal the whitish of 
the under parts reaches far up over the sides, and is bordered above by 
a band of buffy, restricting the dark color of the back to a dorsal 
band. This tricolor pattern is well shown in a specimen from Port- 
land, N. Dak. (No. 36854, U.S. Nat. Mus.), collected October 26, 1892, by 
J. Alden Loring. This form was separated by Baird, under the name 
S. hayden, and is probably entitled to recognition. Another form that 
will probably require separation comes from the extreme southern limit 
of range of the species, where it overlaps from the Transition into the 
Upper Austral or Carolinian zone. If worthy of recognition, it will 
probably take the name lesueur?, proposed by Duvernoy in 1842 for a 
Specimen from Wabash Valley, Indiana. Specimens of this form are 
extremely rare, and have been examined from only two localities— 
Sandy Spring, Md., and New Harmony, Ind.! 

Specimens of S. personatus from the Rocky Mountains, near the east- 
ern boundary of British Columbia (Field and Glacier), are not*ceably 
larger and have larger skulls than those from the neighboring plains 
on the east, in which respect they tend toward subspecies streatori of 
southeastern Alaska. 


1 Vnfortunately, the skull of the specimen from New Harmony can not be found. 
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Respecting the pertinence of the name personatus for this Shrew, 
Dr. G. E. Dobson wrote me from Netley, England, under date of Octo- 
ber 95, 1885, as follows: 


I have lately returned from Paris, where I have been studying the Soricidw in 
the Museum of the Jardin des Plantes. I have found there the type of Sorex person- 
aius Geott., which is certainly = S. cooperi, the latter name becoming, therefore, a 
synonym. 


Specimens ecamined.— Total number, 235, from tlie following localities: 

Province of Quebec, Canada: Godbout, 30. 

New Brunswick: St. John, 1. 

Maine: South West Harbor, 2. 

New Hampshire: Ossipee, 1. 

Massachusetts: Wilmington, 2. 

New York: Adirondacks, 2; Locust Grove, 7; Montauk Point, 8; Amityville 
(Long Island), 1. 

Pennsylvania: Drury Run, 3. 

New Jersey: Tuckerton, 5. 

North Carolina: Roan Mountain, 20. 

Indiana: New Harmony, 1; North Manchester, 1. 

Michigan: Ann Arbor, 4. 

Minnesota: Elk River, 64; Minneapolis, 12; Tower (Vermillion Lake), 1; Hinck- 
ley, 2; Browns Valley, 1. 

Ontario: Rat Portage, 1; Ottawa, 1; Parry Sound, 4; Sand Lake, 3. 

Manitoba: Carberry, 6. 

Assiniboia: Indian Head, 4. 

Alberta: South Edmonton, 2; St. Albert,1; Island Lake, 1; Banff, 2; Canmore, 1. 

British Columbia: Glacier, 6; Field, 3; Kamloops (Cariboo Lake), 1; Sica- 
mous, 1; Mount Baker Range, 1. 

Washington: Head of Lake Chelan, 1. 

Montana: Fort Custer, 8; Dry Creek, 1; St. Marys Lake, 3. 

Idaho: Salmon River Mountains, 4; Saw Tooth Lake, 2. 

Wyoming: Big Horn Mountains, 1. 

North Dakota: Portland, 2; Steele, 1; Grank Forks, 1; Bottineau, Turtle 
Mountain, 1. 

South Dakota: Black Hills, Custer, 2; Deadwood, 1; Vermillion, 1 


SOREX PERSONATUS STREATORI subsp. noy. 


Type from Yakutat, Alaska (about latitude 59° 35’). Type, No. 73537, g ad., U.S. 
Nat. Mus., Department of Agriculture collection. Collected July 9, 1895, by 
C. P. Streator. Original number, 4674. 

General characters.—Sinilar to S. personatus, but larger and darker 
(total length, 106.6 mm.; hind foot, 12.7mm.); tail nearly equal to body 
without head. 

Color.—Upper parts finely mixed sepia brown and dusky, the dusky 
strongest on posterior half of back aiid nearly absent on sides; under 
parts ash gray; tail sharply bicolor: dusky above and all round at tip, 
whitish below. 

Cranial and dental characters.—Skull and teeth as in personatus, but 
skull averaging slightly longer. 

Measurements.—Type specimen: Total length, 107 mm.; tail verte- 
bre, 50 mm.; hind foot, 12.5 mm. Average of 8 specimens from type 
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locality (Yakutat Bay, Alaska): Total length, 106.6 mm.; tail vertebre, 
45.6 mm.; hind foot, 12.7 mm. 

General remarks.—TVhe slight change that Sorex personatus undergoes 
in crossing the continent from the Atlantic to the Pacific is surprising. 
Skulls from Montauk Point, Long Island, New York, are hardly dis. 
tinguishable from those from Yakutat Bay, Alaska, except that the 
latter are somewhat larger. HEixternally, the difference is a little more 
marked; there is a slight increase in size and in length of tail, and a 
decided darkening of the color of the upper parts as a whole. 

Specimens cxamined.—Total number, 36, from the following localities 
in southeastern Alaska: Yakutat, 8; Sitka, 16; Wrangel, 7; Loring, 
Revillagigedo Island, 5. 


Mean measurements of Sorex personatus.and S. p. streatori from different localicies. 


No. of 


| motel | | ay: | gpeci- 

nength.| Til | foot, | mens 

| | | erage. 

Sorex personatus : | | | 
NTT AUT Ol Meter ee ise na ae. a via dots Sue eriee mona | 94.5 | . 35.3 | ders | 4 
Primeur ne linton, County. Pa -5. 2 0.2.2 0 cee Se ereien == 96 | 39.3 | 11.7 | 3 
ANNO GOLD Nees Sos) Selaiaials vote are naan ates te Suge esc nee as Loree 40.6, 12.8 | 5 
MiciamicsMOrn te New MORK ves). - 2 - sm as n\n danas Wakes e-ue ie ceeue - Gide sh 8ae ett | 8 
Clinclh ayy LUG a ee ee ae mee ee UES 98! oN ec SOio) ie 12k bal 2 
AN Van NE On COMM erste oe cree cts Seta eel nice wales cw lee oles eeeayS a 100° | 4025 iD 2 
GodpomhramevecyOalatde nc .wi. ct. o- =  bas- ~ cle ee mae eee LOD er esa ee 15 
GAM MOE NON Caro lIMAd 2.302 Alas tee eaeas aoa 5 eek oe 100.5; 41 [aydoe3 | 4 
Glacier) British Columbia* 2. 2). ..,-".- Pei RE fe Mase soi 106. 4 42.2 12.8 | 5 
Salmon mneHMommbiants . Ndlalvone<-)s.2 J oe. Weel oe eae ae! Dont 40 | Sy | 4 
South Edmonton, Albertat............. tS OE Ee pact necks, sei eee 93 36.5 | 11 | 2 
S. personatus streatori : | : | 

Reuinutere Mrcien (ny polocality)s.. #00. .ls..cccen sos ex ke | 106.6! 45.6) 12.7 | 8 
Set erie ee ene Re Vee Se I Sy NOS. tls 46. 9 fee 18: 15 
STR) eas i SP SS a en Ue Ee | 108.1 45.5 | 13.2 7 
Tavis, vishevetieg La ei a, Cass Al SMS th ee ne ce ee | 105 46 | - 13 4 
*Inclining toward streatori. } Type locality of ‘idahoensis .’ t Typical of ‘forsteri.’ 


SOREX RICHARDSONI Bach. 
(GERD Denies aE ear.) 
Sorex parvus Richardson, Fauna Boreali-Americana, 8, 1829 (Not S. parvus Say, 1823). 
Soret richardsonit Bachman, Jour. Acad. Nat. Sci. Phila., VII, 383, Pl. XXIV, fig. 5, 

1837. ey 

Type locality—Unknown; probably plains of Saskatchewan. 

Geographic distribution.—Plains of Saskatchewan and boreal parts 
of Minnesota; limits of range unknown. 

General characters.—Size large (hind foot, 14 mm.); tail short; animal 
tricolor. 

Color.—Upper parts uniform dull dark brown (almost seal brown in 
some specimens), without plumbeous tinge, and free from admixture of 
hoary or pale-tipped hairs; sides dull fulvous or ochraceous, in strong 
contrast; under parts dark plumbeous washed with chestnut; tail 
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dusky above and all round at tip, pale brownish below on basal two- 
thirds. In one pelage the colors are duller, the under parts brownish 
and the side stripe indistinet. Minnesota specimens have the side 
stripe buffy ash or with the faintest possible tinge of fulvous, and the 
belly ash gray. 

Cranial and dental characters.—Skull similar to that of fumeus, but 
slightly larger (20 mm, by 9.3 mm.); rostrum and brain case higher; 
constriction higher and narrower; anterior part of rostrum longer and 
more pinched in laterally, making the unicuspid series more nearly 
parallel; interpterygoid fossa narrower; anterior opening of infraorbital 
canal smaller and situate far forward, over front of m'; lachrymal canal 
opening over middle of m!' instead of over interspace between m! and 
m’, aS in fumeus; molariform teeth much less deeply excavated pos- 
teriorly; unicuspidate teeth very much heavier and more swollen, and 
lacking the distinct vertical ridge on inner side. 

Measurements.—Average of 25 specimens from South Edmonton, 
Alberta (assumed to be near the type locality): Total length, 113.2 mm.; 
tail vertebre, 40.4 mm.; hind foot, 13.9mm. Average of 3 from Win- 
gard, Saskatchewan (near Carlton House): Total length, 112.7 mm.; 
tail vertebre, 41.5 mm.; hind foot, 14 mm. 

General remarks.—This large saddle-back Shrew hardly requires 
comparison with any other species, though specimens in the dull pelage 
sometimes resemble the brown pelage of S. fumeus. The two may 
always be distinguished by the cranial characters above given. 

Specimens eramined.—Total number, 114, from the fofowis localities: 


Manitoba: Carberry, 2. 

Alberta: South Edmonton, 25; St. Albert, 31; Island Lake, near Lake St. Ann, 3. 
Assiniboia: Indian Head, 1. 

Saskatchewan: Wingard, 4. 

Minnesota: Bridgman, 1; Elk River, 44; Minneapolis, 3. 


SOREX SPHAGNICOLA Coues. 


Sorex sphagnicola Coues, Precursory Notes American Insectivorous Mammals, Bull. 
U. S. Geol. and Geog. Surv., Vol. III, p. 650, May 15, 1887. 

Sorex belli Dobson MS., 1885; Merriam, Proc. Biol. Soc. Wash., VII, 25, 1892 (nomen 
nudum). 

Type locality.—Vicinity of Fort Liard, British Columbia (about lati- 
tude 60°). 

Geographic distribution.—Sub-Arctic America from eanemne northern 
British Columbia (and probably Alaska) to Hudson Bay. 

General characters.—Size medium (hind foot 13.5 mm.); tail decidedly 
shorter than body without head; unicuspids large and gradually dimin- 
ishing (fourth smaller than third); fur remarkably long and full (9 mm. 
on back); tail large, of uniform diameter from base to tip, and densely 
haired; no fringe on feet; claws conspicuous. 

Color.—Upper parts rich, dark seal-brown, almost sooty black, dark- 
est on rump and palest on head; color of upper parts extending well 
down on sides, leaving a rather narrow strip of grayish brown along 
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the belly from chin to root of tail; color of upper parts rather abruptly 
different from that of belly; tail concolor, same color as rump. 

Dental churacters.—Unicuspids large and strongly imbricating; first 
and second subequal; third smaller but decidedly larger than fourth. 
Viewed from below, unicuspids 1 to 4 are subquadrate in outline. 

Measurements (from dry skin, probably too short).—Total length, 
110 mm,; tail vertebree, 42 mm.; pencil, 6 mm.; hind foot, 13.5 mm. 

General remarks.—The above description and measurements were 
taken by me from a specimen collected by Dr. Robert Bell on Shamat- 
tawa River, a tributary of Hayes River, Hudson Bay, and now in the 
Museum of the Geological and Natural Toto Survey of Canada, at 
Ottawa. The specimen was compared with the type of S. sphagnicola, 
in the United States National Museum, by Mr. IF. W. True, Gerrit 8S. 
Miller, jr., and myself. The type specimen of sphagnicola is in very 
bad coudition, but we were unable to discover any character by which 
the Hayes River specimen could be separated from it. The only appar- 
ent difference is in the hairs of the under side of the tail, which in the 
worn specimen are much shorter and stiffer, like bristles. Precisely 
this difference may be seen in a series of Sorex richardson from South 
Edmonton, Alberta, and is evidently the result of wear. 

Sorex sphagnicola seems to be closely related to S. richardsoni, from 
which it may be distinguished by the color of the sides. In sphagnicola 
the sooty black of the upper parts reaches down over the sides and 
encroaches on the belly; in richardson the sides are buffy or pale ful- 
vous, in sharp contrast with the color of the back. 

Dr. Bell’s specimen from Hayes River, Hudson Bay, on which the 
above description is based, was named Sorex belli by Dobson in 1885, 
but his description was never published. Dr. Dobson suspected its 
identity with S. sphagnicola, and suggested that the type specimens 
be compared, which has been done, with the result above stated. Dr. 
Bell’s specimen ‘was the ‘totem’ of an Indian chief from whom it was 
stolen, and when he missed it he went on the war path.” 


SOREX FUMEUS Miller. 
(Pl. IX, figs. 2, 2a.) 


Sorex platyrhinus Dobson, Monog. Insectivora, Part III, fase..1, Pl. XXIII, fig. 5, 

May, 1890. 

Sorex fumeus Miller, N. Am. Fauna, No. 10, December, 1895, pp. 50-52. 

Type locality.— Peterboro, Madison County, N. Y. 

Geographic distribution.—Canadian and upper part of Transition 
faunas of eastern United States; southward in higher Alleghenies to 
mountains of North Carolina iat Tennessee. 

General characters.—Size rather large (hind foot, 13 mm.); tail rather 
Short; ears prominent; animal nearly concolor. 

Color.—Plumbeous pelage: Upper parts dark slate color, becoming 
gradually paler below; under parts plumbeous, more or less washed 
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with grayish ash; tail bicolor: dusky above, flesh color below; feet 
flesh color. Brown pelage: Everywhere dull chestnut brown, paler 
below; tail and feet as in other pelage. 

Cranial and dental characters.—Skull similar to that of S. richardsoni, 
but averaging slightly smaller; rostrum and brain case lower; con- 
striction flatter and broader; interpterygoid notch slightly broader; 
anterior opening of infraorbital canal large and covering nearly whole 
of m'; opening of lachrymal canal over interspace between m! and m? 
(instead of over middle of m!', as in richardsoni). Molariform teeth 
much more deeply excavated; unicuspids very much smaller and less — 
swollen, but with a well developed vertical ridge on inner side. 

Measurements.—Average of 6 specimens from Peterboro, N. Y. (type 
locality): Total length, 116 mm.; tail vertebre, 45.4 mm.; hind foot, 
13.2mm. Average of 4 specimens from Renovo, Pa.: Total length, 
108.5 mm.; tail vertebree, 43.5 mm.; hind foot, 12.3 mm. Average of 3 
specimens from Lake George, N. Y.: Total length, 118.7 mm.; tail 
vertebree, 47 mm.; hind foot, 138 mm. 

General remarks.—Sorex fumeus is the larger and more boreal of the 
two species of Sorex inhabiting the northeastern United States and the 
higher Alleghenies farther south. It does not require close comparison 
with any other species. Specimens from the Adirondacks, the moun- 
tains of New England, and Roan Mountain, North Carolina, are larger 
and have higher brain cases than the typical form from central New 
York (Peterboro) and Pennsylvania (Renovo). The two pelages in this 
species are very different and are clearly seasonal—the plumbeous is 
the winter coat, the brown the summer. This is well shown in a series 
of 18 specimens from Roan Mountain, on the boundary between North 
Carolina and Tennessee. Eight of these are in the plumbeous pelage, 
and were collected from October 11 to May 3; and ten are in the chest- 
nut-brown pelage, and were collected from June 2 to September 11. 

Sorex fumeus of the northeastern States resembles 8S. trowbridgii of 
the Pacific coast of Oregon and Washington in many respects. In 
color both are plumbeous or dark slate, in which particular they differ 
from all other members of the genus inhabiting the United States. 
Their skulls and teeth also are very much alike, though S. trowbridgi 
has the small third unicuspid characteristic of most west American 
Shrews. The skull of fumeus is somewhat the larger, but the tooth 
rows are of approximately the same length. ‘The molars are essentially 
the same in both, but the premolar and unicuspids are materially larger 
in fumeus—the premolar larger in every way and the unicuspids broader. 
The last upper molar, on the other hand, is largest in trowbridgit. In 
Jumeus the large premolar is much more deeply excavated posteriorly. 

Specimens examined.—Total number, 27, from the following localities: 

New York: Peterboro (type locality), 1; Lake George, 3. 
New Hampshire: Ossipee, 1. 

Pennsylvania: Renovo, 4. 

North Carolina: Roan Mountain, 18. 
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SOREX VAGRANS Baird. 
(PI, VIII, figs. 2, 2a.) 
Sorex vagrans Baird, Mammals N. Am., pp. 15-18, Pl. XXVI, fig. 1675, 1857. (Type 
from Shoalwater Bay, Washington. ) 
Sorex suckleyi Baird, Mammals N. Am., pp. 18-20, P). XX VII, tig. 1677, 1857. (Type 
from Steilacoom, Washington. ) 

Type locality.—Shoalwater Bay, Washington. 

Geographic distribution.—Southern British Coluinbia, western Wash- 
ington and Oregon, and northern California (south on the coast to 
Monterey and in the mountains to old Fort Crook and Cassel). 
Restricted to lower Boreal and upper Transition zones. 

General characters.—Size small; tail medium, about equaling body 
without head; third unicuspid smaller than fourth. 

Color.—Upper parts dark brown, varying to almost russet; under 
parts ashy; tail dusky above, pale below. 

Cranial and dental characters.—Skull normal, presenting no marked 
_ cculiarities, and measuring about 17 mm. in greatest length (including 
unworn middle incisors) by 8 mm. in greatest breadth, thus being the 
smallest of the northwest coast Shrews. Interpterygoid fossa rather 
broad and short. Compared with the skull of S. obscurus, which it re- 
sembles closely, it averages about 1 mm. shorter, while the breadth of 
the brain case remains essentially the same. The upper molars and 
large upper premolar are decidedly smaller than in obscurus and this 
character affords the best means of distinguishing the two species. 

Measurements.—Average of 20 specimens from Aberdeen, Wash.: 
Total length, 103 mm.; tail vertebre, 43 mim.; hind foot, 12.38 mm. 

General remarks.—Sorex vagrans is the common small Shrew of the 
northwestern coast region of the United States and southern British 
Columbia. In some localities it occurs with the slightly larger S. 
obscurus, from which it is not easily distinguished except by actual 
comparison of the molariform teeth. It is less boreal than obscurus, 
inhabiting the upper part of the Transition and lower part of the 
Boreal zones, while obscurus is exclusively boreal. In the Rocky 
Mountain region Sorex vagrans is represented by S. dobsoni, with which 
it apparently intergrades, as specimens from eastern Washington (Mar- 
Shall and Wawawai) seem to be intermediate between the two. 

Sorex suckleyi Baird is identical with S. vagrans, as I have determined 
by comparison of the type specimens. In describing suckleyi as distinet 
Baird was misled by an immature and defective skull (No. 124%, U. S. 
Nat. Mus.). The base of this skull is broken and foreshortened, caus- 
ing the brain ease to bulge laterally, and all the anterior teeth are 
absent, so that the skull has an abnormal appearance (roughly shown 
on Pl. XX VII, Hist. N. Am. Mammals). Baird’s other specimen from 
the type locality (No. 1677, Steilacoom) is alcoholic, and its skull is nor- 
mal and identical with the type of vagrans, and also with other speci- 
mens of vagrans in the Department collection from Steilacoom. Baird’s 
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alcoholic cotype (No. 1677) agrees with typical vagrans in size. It now 
measures: Total length, 95 mm.; tail vertebra, 43.5 mm.; hind foot, 
12 mm. 

Specimens examined.—Total number, 104, from the following localities: 
British Columbia: Port Moody, 4; Sumas, 1; Mount Baker Range, 1. 
Washington: Steilacoom, 4; Olympic Mountains (Lake Cushman), 11; Sauk, 

1; Mount Vernon, 1; Hamilton, 1; Avon, 3; Aberdeen, 22; Shoalwater Bay, 1; 
Easton, 3; Marshall, 7; Wawawai (5 miles northeast), 1 

Oregon: Salem, 8; Oregon Cify, 2; Sheridan, 2; Gold Beach, 3; Port Orford, 
1; Florence, 1; Fort Klamath, 4. 

California: Crescent City, 3; San Mateo, 1; Monterey, 1; Fort Crook, 10 
(inclining toward amenus); Cassel, 2; Carberry ranch, 5 (intergrade with 
amenus). 

SOREX VAGRANS DOBSONI Merriam. 
(Pl. IX, figs. 8, 8a.) 
Sorex dobsoni Merriam, N. Am. Fauna, No. 5, pp. 33-34, Pl. IV, fig. 2, August, 1891. 

Type from Saw Tooth or Alturas Lake, east base Saw Tooth Mountains, Idaho.’ 

Geographic distribution.—Rocky Mountain region in northern Idaho 
and western Montana; also isolated mountains in Montana (Big Snowy 
and Pryor mountains), “Wy oming (Big Horn Mts. ), and Utah (Wasatch 
Mts.). Restricted to lower Boreal and upper Transition zones. 

General characters. — Intermediate in size and cranial characters 
between S. vagrans and obscurus; third unicuspid smaller than fourth. 

Color.—Upper parts uniform dull sepia brown with a faint chestnut 
tinge; under parts ashy gray washed with drab; tail bicolor: dark 
brown above, drab below. In winter pelage the upper parts are iron 
gray or ash gray with very little sepia, and the under parts are white 
or nearly white. 

Cranial and dental characters.—Skull and teeth similar to ON of 
S. obscurus, but skull shghtly smaller; palate narrower; anterior part 
of rostrum more attenuate; unicuspid series decidedly narrower, 
especially the first and second teeth. Compared with S. vagrans the 
skull is larger, particularly the brain case; the molariform teeth also 
are larger. 

Measurements.—Ty pe specimen: Total length, 105 mm.; tail vertebre, 
47 mm.; hind foot, 12.5mm. Average of 7 specimens from type locality 
(east base of Saw Tooth Mountains, Idaho): Total length, 104 mm.; 
tail vertebree, 43.4 mm.; hind foot, 12.8 mm. | 

General remarks.—Sorex dobson is the interior form of S. vagrans; 
it inhabits the Rocky Mountain plateau, while true vagrans is confined 
to the coast region and Cascade-Sierra system. Intermediate speci- 
mens have been examined from Marshall and Wawawai on the elevated 
sage plain of eastern Washington. Skulls of dobsoni from the Big 
Horn Mountains have the brain case flatter (more depressed posteri- 
orly) than those from the adjacent Pryor Mountains. The latter agree 
with specimens from the Big Snowy Mountains in having the brain 
case high posteriorly and the teeth heavily pigmented. The interrela- 
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tions of dobsoni and obscurus are intricate and perplexing. The two 
animals resemble one another very closely, but no intergrades have 
been found, and each has, so far as known, an independent distribu 
tion. They are best distinguished by the size of the teeth, the meas- 
urements of which are given under S. obscurus (p. 72). In the type 
specimen the third unicuspidate tooth is abnormally large. 

Specimens examined,—Total number, 46, from the following localities: 

Idaho: Alturas Lake (type locality), 7; 
Seven Devils Mountains, 1. 

Montana: Pryor Mountains, 5; Big Snowy Mountains, 4; Tobacco Plains, 1; 
Flathead Lake, 6; Nyack, 1; Summit (Great Northern Railroad), 2; Prospect 
Creek, near Thompson, 3; Thompson Pass, 2. 

Wyoming: Bighorn Mountains, 4; Le Barge Creek (Wyoming Range), 1. 

Utah: Ogden, 4. 


Mullan, 2; Osburn, 1; Coeur d’Alene, 2; 


SOREX VAGRANS MONTICOLA Merriam. 
Sorex monticolus Merriam, N. Am. Fauna, No. 3, 43-44, September 11, 1890. 


Type locality.—San Francisco Mountain, Arizona (altitude, 3,500 
meters—11,500 feet). 

General characters.—Size, small; pelage short; third unicuspid much 
smaller than fourth. Similar to S. vagrans in size and general appear- 
ance, but color grayish brown instead of chestnut brown; teeth broader. 

Color.—Upper parts pale sepia brown without chestnut tinge, under 
parts ashy gray; tail bicolor: brownish above, whitish beneath except 
near tip, which is dark all round. 

Cranial and dental characters.—Skull similar to that of vagrans, but 
slightly shorter (the shortening postrostral); palate and constriction 
between brain case and rostrum broader; unicuspids and molariform 
series broader. 

Measurements.— Average of 4 specimens from type locality: Total 
length, 108 mim,; tail vertebra, 44.2 mm.; hind foot,12.7 mm. Average 
of 4 from Chiricahua Mountains, Arizona: Total length, 110 mm.; tail 
vertebrae, 47.5 mm.; hind foot, 12.2 mm. 

General remarks.—Sorex monticola is only a slightly differentiated 
form of vagrans. It is known only from the mountains of Arizona, but 
is likely to be found in those of northern Mexico also. 

Specimens exanuned.—Total number, 9, from the following localities 
in Arizona: San Francisco Mountain (type locality), 4; Springerville, 
1; Chiricahua Mountains, 4. 


SOREX AMCEINUS sp. nov. 


Type from Mammoth Pass, head of Owens River, east slope Sierra Nevada, Califor- 
nia (altitude, about 10,000 feet). Type, No. 72384, ¢ ad., U.S. Nat. Mus., Depart- 
ment of Agriculture collection. Collected July 22, 1891, by E. W. Nelson. 
Original number, 1129. i 


General characters.—Similar in general to S. vagrans, but larger; tail 
shorter; color widely different: sooty instead of dull chestnut brown. 
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Color.—Upper parts dark fuliginous or dusky, faintly grizzled with 
brownish; sides pale dull brownish; under parts buffy whitish; tail 
blackish above, whitish below, becoming darker toward the tip. There 


is no trace of plumbeous in the fuliginous of the back, which is finely. 


grizzled by a slight admixture of brownish hairs similar to those of 
the sides. The two specimens from the type locality are distinctly tri- 
color, though less markedly so than SN. richardsoni, to which very differ- 
ent species amenus bears a superficial likeness. 

Cranial and dental characters.— As in S. vagrans. 

Measurements.—Average of 2 specimens from type locality: Total 
length, 103 mm.; tail vertebrae, 37 mm.; hind foot, 12.5 mm. Average 
of 5 specimens from Carberry ranch, near summit of Sierra Nevada, 
Shasta County, Calif.: Total length, 104 mm.; tail vertebra, 39 mm.; 
hind foot, 12.5 mm. 

General remarks.—This handsome Shrew may be known at a glance 
by its short tail and peculiar color. This color may bein part seasonal, 
as specimens from a point farther north in the Sierra Nevada (Carberry 
ranch) vary from nearly as dark as typical amenus to ashy brown. 
Intergradation with vagrans may occur in northern California or south- 
ern Oregon. A female caught by Mr. Nelson at the type locality July 22, 
1891, contained 9 embryos. 


SOREX VANCOUVERENSIS sp. nov. 


Type from Goldstream, Vancouver Island, British Columbia. Type, No. 71913, ¢ ad., 
U.S. Nat. Mus., Department of Agriculture collection. Collected May 10, 1895, 
by Clark P. Streator. Original number, 4592. 

General characters.—Sinmilar to S. vagrans, but larger, with decidedly 
larger forefeet and much darker coloration. 
Color.—Upper parts finely mixed dusky and sepia brown, the dusky 


prevailing on the back, the sepia brown on the sides, where it forms 


an indistinct band; under parts plumbeous, lightly tipped with ash 
and irregularly washed (in type specimen) with rusty, which may be 
due to staining. Tail very dark brown, becoming almost dusky all 
round near tip; paler below on basal half. 

Cranial and dental characters.—Skull and teeth similar to those of 
S. vagrans; molaritorm teeth a little smaller, though the difference is 
slight. 

Measurements (of type specimen, in flesh).—Total length, 110 mm.; tail’ 
vertebree, 43 mm.; hind foot, 12 mm. c 

General remarks.—\n external appearance Sorex vancowverensis differs 
conspicuously from its nearest relative, S. vagrans, being of-a very dif- 
ferent color and having larger feet; but in cranial and dental characters 
the two are practically indistinguishable. 
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SOREX ORIZABA sp. nov. 


Type from Mount Orizaba, State of Puebla, Mexico (altitude, 9,500 feet). Type, No. 
53633, Qad., U.S. Nat, Mus., Department of Agriculture collection. Collected April 
24, 1893, by E. W. Nelson. Original number, 4733. 

General characters.—Size small; tail short; ears conspicuous; hind 
foot, 13 mm. Similar to S. vagrans and monticola, but tail shorter, 
coloration darker, pelage longer, with numerous long hairs on rump; 
molariform teeth Piallar: 

Color.—Upper parts finely mixed sepia fn and dusky (no chest- 
nut tinge), darkest on posterior half of back; under parts ashy gray, 
sometimes faintly washed with brownish; tail bicolor: dark brown 
above, whitish beneath, with line of demarcation usually distinct. 

Cranial and dental characters.—Skull hardly distinguishable from 
that of S. monticola (from Arizona), but molariform teeth smaller and 
anterior unicuspids narrower, having much less of the ridge on inner 
side thatis so prominent in monticola and vagrans. 

Measurements.—Type specimen: Total length, 103 mm.; tail verte- 
bre, 38 mm.; hind foot, 13 mm. Average of 7 specimens from type 
locality (Mount Orizaba): Total length, 99.6 mm.; tail vertebrae, 
35.4 mm.; hind foot, 13 mm. | 

General remarks.—Sorex orizabe is the smallest Shrew thus far dis- 
covered in Mexico. Itis also the only one with a light belly. It belongs 
to the vagrans group, and is very closely related to S. monticola of the 
mountains of Arizona. 

Specimens examined.—Total number, 18, from the folowing localities 
in southern Mexico: Mount Orizaba, Puebla (type locality), 7; Mount 
Malinche, Tlaxcala, 2; Cofre de Perote, Vera Cruz, 1; Salazar, Mexico, 
2; north slope Volean Toluca, Mexico, 3; Nahuatzin, Michoacan, 3. 


SOREX NEVADENSIS sp. noy. 


Type from Reese River, Nevada. Type, No. 3 
ment of Agriculture collection. Collected No 
Original number, 2150. 


goer, ¢ ad., U. S. Nat. Mus., Depart-- 
ovember OA, 1890, by Veron Bailey. 


General characters.—Size small; tail shorter than body without head; 
hind foot, about 12.5 mm.; coloration peculiar, indistinctly tricolor. 
Similar in general to S. vagrans, but tail shorter and color very different. 

Color.—Upper parts finely mixed slate black and hoary; sides indis- 
tinctly buffy or very pale brownish fulvous; under parts hoary, without 
Sharp line of demarcation. Ears brownish; tail sharply bicolor: dusky 
above and whitish below, except near tip, which is dark all round. 

Cranial and dental characters.—Skull similar to that of S. vagrans, 
but slightly smaller; brain case flatter; interpterygoid fossa narrower. 
Teeth as in vagrans. 

Measurements.—Average of 4 specimens from type locality: Total 
length, 96.5 mm.; tail vertebree, 39 mm.; hind foot, 12.5 mm. 
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General remarks.—Sorex nevadensis is an easily recognized species, its 
dark back, finely mixed with hoary, and indistinetly tricolor coloration 
which suggests S. richardsoni, serving to distinguish it from its nearest 
allies. It is the only Shrew thus far discovered in the interior of the 
Great Basin. 


SOREX OBSCURUS Merriam. 
(Pl. VIII; figs. 1, 1a.) 


Sorex vagrans similis Merriam, N. Am. Fauna, No. 5, pp. 34-35, P1. IV, fig. 3, August. 
1891. (Name preoccupied by Svrex similis Hensel, 1855,! and here changed to 
obscurus. ) 

Type locality—Timber Creek, Salmon River Mountains, Idaho (alti- 
tude, 8,200 feet). 

Geographic distribution.— British Columbia and mountains of western 
Washington, Idaho, Montana, Wyoming, Utah, and Colorado; south 
along the High Sierra Nevada in California to Mount Whitney. 
Restricted to Boreal zone. ; 

General characters.—Size rather small; tail about equal to body with- 
out head; ears inconspicuous; third unicuspid much smaller than 
fourth. Similar to Sorex dobsoni, but with smaller ears, broader palate, 
and broader unicuspidate teeth. Compared with S. vagrans, it is 
slightly larger, with longer tail and larger molariform teeth. 

Color.—Upper parts uniform dull sepia brown, under parts ashy; 
tail bicolor: upper side concolor with back or slightly darker, under 
side whitish. In winter pelage the upper parts are ash gray and the 
under parts nearly white. 

Cranial and dental characters.—Skull similar to that of S. dobsoni, but 
palate broader; molariform teeth larger; unicuspidate teeth broader, 
particularly the first and second; third unicuspid decidedly smaller 
than fourth. Compared with S. vagrans, the skull is slightly longer 
(averaging 18 mm. instead of 17 mm.), with larger and heavier molari- 
form teeth (particularly the large upper premolar) and broader first 
and second unicuspids. The actual differences in the size of the molari- 
form teeth are shown in the following table: . 


Mean measurements of upper molariform teeth of Sorex obscurus, dobsoni, and vagrans. 


{Measurements in ;4, mm.] 


Species. Locality. | Series.a | pm. | ml}, | m?, 
Sorex obscurus...---=,----- _ Salmon River Mountains, Idaho..-..- | 400 145 “140 120 
BORNE Fb 227d es- Saw Tooth Mountains, Idaho......... Petey Ramee ya ee 17 115 
DOQTONE 2 onc dtSavos a2 Aberdeen, Wagh. 22-25 ff 345 125.| 120 105 


a From antero-external angle of pm to postero-external angle of m?. 


deposits of Cagliari, Sardinia. 
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Measurements.—Average of 8 specimens from type locality: Total 
length, 108 mm.; tail vertebrie,46mm.; hind foot, 12.8 mm. 

General remarks.—Sorex obscurus is a common and widely distributed 
species, being the prevailing Shrew in southern British Columbia and 
northern Washington and in the Rocky Mountains and Sierra Nevada. 
A closely allied form (subspecies longicauda) occupies a narrow strip 
along the Pacific coast from the mouth of the Columbia northward to 
Wrangel, Alaska; another (subspecies ventralis) inhabits the moun- 
tains of Oaxaca, in southern Mexico. 

Specimens examined.—Total number, 175, from the following localities: 


Idaho: Salmon River Mountains (type locality), 8; Pahsimeroi Mountains, 1; 
Preuss Mountains, 1. 

Utah: Wasatch Mountains, 1; Provo, 1; Manti, 3. 

Colorado: Longs Peak, 1; Boulder County, 8; Fort Garland, 2; 3 miles east of 
Cochitope Pass (Monshower Meadows), 2; Silverton, 4. 

Wyoming: Yellowstone Park, 35; Bridger Pass, 2; Woods, 1. 

Montana: St. Marys Lakes, 9; Bear Paw Mountains, 2; Bear Tooth Moun- 
tains, 17; Upper Stillwater, Flathead County, 1. 

California (all in Sierra Nevada): Carberry Ranch, Shasta County, 1; Green- 
ville, Plumas County, 1; Donner, 1; Pine City, east slope Mammoth Pass, 1; 
head San Joaquin River, 3; Bishop Creek, 5; Mineral King, 2; Sequoia National 
Park (Halsted Meadows), 4; Horse Corral Meadows, 3; Mulkey Meadows, 1; 
North Fork Kern River, 1; East Fork Kaweah River, 7; South Fork Kern River, 
3; Mount Whitney, 6; Round Valley, 12 miles south of Mount Whitney, 1; 
Kern Lakes (Soda Svrings), 1. 

Oregon: Drain (not typical), 4. 

Washington (inclining toward longicauda) : Head of Lake Chelan, 4; head of 
Cascade River, 2; Easton, 10; Lake Cushman, Olympic Mountains, 3. 

British Columbia: Nelson, 6; Ward, 1; Field, 2; Glacier, 5; Golden, 1; Kam- 

- loops(Cariboo Lake), 2; Anode 1; Goldstream, Vancouver Island, 5; Comox, 
1; Sumas, 2; Port Moody (nearly longicauda), 4. 
Alberta: Henry House, 2. 


Mean measurements of Sorex obscurus, longicauda, and alascensis, showing progressive 
geographic variation in size. 


| No. of 
Sets | ran, | Bind | spect 
5 average. 
Sorex obscurus: 
mm. mm. mm. 
Salmon River Mountains, Idaho (type locality)........-..-..---.- 108 46 12.8 8 
MeN Gmstomemnarik, Wayonmline i... 0L. 2S. 2s eee elidel laces J 46,6 13 3 
bear LootmevVonmtains, Montana: .......250.-.0....2..--- 25 -2t.-- 112 46.5 1133, 3 15 
See une a aESbeNLOM GANA yar. 5 15202 oe ek eee eee nemo sti 116.5 47.6 1325 9 
IBASHOM, VW Eis She GM Ace ee oe ee ne ae mee ia lem cee nae LISS7, 52.8 13 10 
Sorex longicauda: | 
one usnmiam W asin gbON =)... 2s... -.--0'. 222-225 222 oe 4. 2: 123 53.7 13 8 4 
iNGSin Iban, SSIS a0 ee re ae ee 131 62 15 2 
Minanceleasican (type locality) 222.0522 Sc. .on ois. ed wees es Wewli28e Sur Set ae 27 
JOCNETIDO. UGS) a a a She Seg) OUI ie Seay E 15 8 11 
Sorex alascensis: | 
UUW SRT VANES TET SRR Ses ale) ger AO See ani Sak Sa eens a 0 a Sliael oo ua SL EEE 16 
Yakutat, Alaska (type locality)......--..........- RE, oa ee, 116.3 49,2 14.8 10 
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SOREX OBSCURUS LONGICAUDA subsp. nov. 


Type from Wrangel, southeast Alaska. ‘l'ype, No. 74711, g yg.ad., U. S. Nat. Mus., 
Department of Agriculture collection. Collected September 9, 1895, by Clark P. 
Streator. Original number, 4891, 

Geographic distribution.—Coast of southeast Alaska, from Wrangel 
southward; also coast of Washington, including Puget Sound and 
Skagit Valley. 

General characters.—Size rather large; tail long, nearly equaling 
head and body; ears conspicuous. Similar to S. bairdi in color, length 
of tail, and external appearance; similar to S. obscurus in cranial and 
dental characters. . 

Color.—Upper parts dull, dark chestnut brown; under parts buffy 
ash, more or less suffused with dull, pale chestnut brown on the belly; 
tail bicolor: dark brown above, buffy below. __ 

Cranial and dental characters.—Skull and teeth almost indistinguish- 
able from S. obscurus, but larger; molariform teeth more deeply emar- 
ginate posteriorly, and middle upper molar narrower on inner side. 

Measurements.—Average of 27 specimens from Wrangel, Alaska 
(type locality): Total length, 128.8 mm.; tail vertebrae, 58.1 mm.; hind 
foot, 15.5 mm. Average of 2 specimens from Neah Bay, Washington: 
Total length, 131 mm.; tail vertebre, 62 mm.; hind foot, 15 mm, Aver- 
age of 4 specimens from Aberdeen, Wash.: Total length, 122 mm.; tail 
vertebre, 07 mm.; hind foot, 14.2 mm. 

General remarks.—Sorexr obscurus is a strictly boreal species, and in 
the United States it is exclusively a mountain animal, not descending 
to base level until British Columbia is reached. In the Puget Sound 
region, however, and along the ocean coast of Washington, and thence 
northerly to Alaska, it sends a representative all the way down to sea 
level. This representative is larger, has developed an exceedingly 
long tail, and has taken on certain peculiarities of coloration. It is 
here described as a subspecies, in the belief that intergradation with 
obscurus takes place. 

Specimens examined.—TVotal number, 48, from the following localities: 


Alaska: Wrangel (type locality), 27; Loring, Revillagigedo Island, 11. 
Washington: Neah Bay, 2; Seattle, 1; Avon,1; Hamilton, 1; Mount Vernon, 1; 
Aberdeen, 4. 

In addition to the above, specimens more or less intermediate between 
longicauda and obscurus have been examined from Port Moody, British 
Columbia (3), and the following places in the State of Washington: 
Olympic Mountains (Lake Cushman), 4; head of Cascade River, 2; 
Easton, 10; head of Lake Chelan, 3. . 
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SOREX OBSCURUS VENTRALIS subsp. nov. 

_ Type from Cerro San Felipe, Oaxaca, Mexico (altitude, 10,000 feet). Type, No. 68342, 
g ad., U.S. Nat. Mus., Department of Agriculture collection. Collected August 
26, 1294, by E. W. Nelson and E. A.Goldman. Original number, 6636. 

General characters.—Size small; tail short; hind foot, 13 mm. Simi- 
lar to S. obscurus, but tail shorter and coloration darker, particularly 
on under parts. 

Jolor.—Upper parts finely mixed brownish (inclining to dull chest- 
nut) and dusky, the one or the other predominating according to the 
pelage (the type specimen is in the brown pelage); ‘under parts dull 
chestnut, passing gradually into color of sides. Tail bicolor: dusky 
above, soiled whitish beneath; line of demarcation usually distinct. 

Cranial and dental characters.—Skull and teeth similar to those of 
S. obscurus, but molariform teeth slightly larger. The first true molar 
is essentially the same size in both, but the large premolar and second 
molar are slightly larger in ventralis. 

Measurements.—Type specimen: Total length, 104 mm.; tail verte- 
bree, 37 mm.; hind foot, 13 mm. Average of 7 specimens from type 
locality: Total length, 105.4 mm.; tail vertebre, 37.3 mm.; hind foot, 
13 mm. | 

General remarks.—It is interesting to find the common boreal Shrew 
of British Columbia and the northern Rocky Mountains ranging south- 
ward, in a very slightly modified form, all the way to the mountains of 
extreme southern Mexico. 

The 7 specimens from the type locality (Cerro San Felipe) were col- 
lected August 26 to September 1, and are about equally divided 
between the two pelages. The 9 from the mountains west of Oaxaca 
were collected September 12 to 18, and all are in the dark pelage. 

Sorex obscurus ventralis differs from S. oreopolus much as it differs 
from typical obscurus, in having the under parts dull chestnut instead 
of ashy gray. The skull is broader and much shorter (particularly the 
brain case) and the second upper molar is broader. 

Specimens examined.—Total number, 21, from the following localities, 
all in the State of Oaxaca, Mexico: Cerro San Felipe (type locality), 7 
mountains 15 miles west of Oaxaca City, 9; mountains near Ozolotepec, 
3; near Cajones, 2. 


Mean measurements of Sorex obscurus ventralis from different localities in Oaxaca, Mexico. 


| No. of 

Total He le elude |) 

Locality. a an leer ees mens 
length. foot. [5 parts 

age. 

mm. | mm. | mm. 

Cerro sai holon Oaxaca eWMeXICO. =... Seo e eee eeseencescbeliee 105, 4 Stat 12.9 7 
Mountains 15 miles west of Oaxaca City, Oaxaca..---.....-- ce ee eee HOSS ee 4 2c leee ioe, 9 
Monniaing near ©ajones: Oaxaca. <0. Soc. a0 feo. Seka ee eee 106 41 112195) 2 
Mountains wear Ozolotepec, Oaxaca. =.) 202.5. -60s ee Sole e ees eee 112 40 13.3 3 
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SOREX OBSCURUS ALASCENSIS subsp. nov. 


Type from Yakutat Bay, Alaska. Type, No. 73539, 9 yg.ad., U.S. Nat. Mus., Depart- 
ment of Agriculture collection. Collected July 10, 1895, by. C. P. Streator. 
General characters.—Size large; tail medium, about equal to body 

without head; hind foot nearly 15 mm. Similar to 8. obseurus, but 

larger; similar to S. longicauda, but tail shorter; similar to S. fwmeus 
of the northeastern United States, but third unicuspid decidedly smaller 
than fourth, as in most west American Shrews, and color different. 

Color.—Upper parts uniform sepia brown, finely mixed with light- 
tipped hairs; under parts ash gray, the plumbeous showing through. 
Tail bicolor: above, dark brewn; beiow, whitish; tip usually dusky 
all round. 

Cranial and dental characters.—Skull similar in size and general char- 
acters to that of S. fumeus, from which it differs in the following points: 
Brain case shorter, somewhat more inflated above plane of rostrum, 
and slightly narrower; palate and postpalatal notch slightly narrower; 
first and second unicuspids more swollen; third much smaller than 
fourth; second upper true molar less deeply excavated posteriorly and 
shorter on lingual side. The rostrum, palate, and teeth are essentially 
the same as in fumeus, except that the third unicuspid is smaller than 
the fourth, as usual in western Shrews. The skull and molariform teeth 
of Sorex alascensis are decidedly larger than those of S. obscurus and 
smaller than those of S. longicauda. Compared with S. obscurus the 
difference in size of cranium is due almost wholly to the great develop- 
ment of the brain case, which in alascensis is not only larger in every 
way but is more highly inflated above the plane of the rostrum. 

Measurements.—Type specimen: Total length, 115 mm.; tail verte- 
bre, 45 mm.; hind foot,14.5 mm. Average of 10 specimens from type 
locality (Yakutat, Alaska): Total length, 116 mm.; tail vertebre, 
49 mm.; hind foot, 14.8 mm. 

General remarks.—Externally Sorex alascensis resembles S. longi- 
cauda except that its tail is much shorter. This difference is well 
shown in the table of measurements given under S. obscurus (p. 73). 

The type locality of alascensis is Yakutat, Aiaska; the type locality 
of longicauda is Wrangel, Alaska. Juneau is intermediate in geo- 
graphic position between Yakutat and Wrangel, and its Shrews of the 
obscurus group are, as might be expected, intermediate between alas- 
censis and longicauda. A series of 16 specimens from Juneau differs 
from the Yakutat series in having the tail longer (averaging 53.5 mm. 
instead of 49.2 mm.), the ear slightly longer, the mddle upper molar 
less emarginate posteriorly, and the color more inclining to rufous (par- 
ticularly in No. 74386, in which the upper parts are much darker and 
more rufous and the under parts strongly washed with the same color). 
But the difference in color is probably seasonal, as a few of the speci- 
mens which are still in summer pelage (as No. 74397) are like those 
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from Yakutat. The Yakutat specimens were collected in July; the 
Juneau series about the middle of August. It is probable that com- 
plete intergradation exists between alascensis and longicauda. 


SOREX OREOPOLUS Merriam. 
(Pl. VIII, figs. 4, 4a.) 
Sorex oreopolus Merriam, Proc. Biol. Soc. Washington, VII, 175, September 29, 1892. 


Type locality.x—North slope Sierra Nevada de Colima, Jalisco, Mexico 
(altitude, 10,000 feet). 

General characters.—Size medium; tail and ears short; hind foot, 
13mm. Similar to S. obscurus, but tail much shorter; color much darker 
above and below; skull very much longer and more slender. 

Color.—Upper parts finely mixed sepia brown and dusky, without 
chestnut tinge; under parts drab; tail bicolor: dusky above and all 
round at tip, soiled whitish beneath. 

Cranial and dental characters.—Skull similar to those of S. obscurus 
and ventralis, but much longer aud more slender, with brain case and 
constriction between brain case and rostrum especially elongated, and 
palate narrower. The second upper molar is narrower (inner side 
Shorter) than in ventralis. 

Measurements.—Average of 3 specimens from type locality: Total 
length, 104.7 mm.; tail vertebre, 36.3 mm.; hind foot, 13.7 mm. 

General remarks.— Sorex oreopolus has apparently the most restricted 
distribution of any Mexican Sorex, being known only from the Sierra 
Nevada de Colima, Jalisco. It belongs to the S. obscurus group, and is 
represented in the mountains of Oaxaca by a closely related form, 
S. obscurus ventralis, from which it may be distinguished by its much 
paler under parts, the absence of chestnut tinge from the sides and 
back, and the very much longer and more slender skull, as already 
pointed out. 

Specimens examined.—Total number, 3; all from the type locality. 


SOREX BAIRDI sp. nov. 
(PL. VII, figs. 3, 3a.) 


Type from Astoria, Oregon. Type, No. $3313, 2 ad., U.S. Nat. Mus., Department of 


Agriculture collection. Collected August 2, 1889, by T.S. Palmer. Orig. No. 270. 


Geographic distribution.—Coast of Oregon at mouth of Columbia 
River. 

General characters.—Size, rather large; tail long; color dull brown- 
ish chestnut; external appearance as in S, longicauda, but skull larger 
and anterior unicuspids much more swollen. 

Color.—Upper parts dull, dark chestnut brown; under parts dull 
chestnut brown (similar to back, but lacking the admixture of black- 
tipped hairs); tail bicolor: dark brown, almost dusky-above; flesh 
color, or pale buffy brownish, below. 
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Cranial and dental characters.—Skull similar to that of obscurus, but 
larger (averaging 20 mm. in length and 9 mm. in breadth); first and 
second unicuspids very large and broad, differing markedly from any 
known species. . 

Measurements.—Average of 9 specimens from type locality: Total 
length, 129 mm.; tail vertebre, 57 mm.; hind foot, 15.1 mm. 

General remarks.—After Sorex pacificus, S. bairdi is the largest of 
the west American Shrews of the restricted genus Sorer. Externally 
it resembles its geographical neighbor, S. longicauda, from which it 
differs strongly in the large size of its anterior unicuspidate teeth. 

The species is remarkable in several respects. Geographically it is 
restricted to the coast of Oregon near Astoria, on the south side of the 
mouth of the Columbia River. On the north side of the river it is 
replaced by S. longicauda, a closely related species, whose affinities 
have been already discussed. It seems peculiarly appropriate that 
this large and handsome Shrew should perpetuate the name of Professor 
Baird, the pioneer in the study of west American Shrews. 


SOREX TROWBRIDGII Baird. 
(Pl. VII, figs. 4, 4a.) 
Sorex trowbridgii Baird, Mamm., N. Am.. pp. 13-15, 1857. 


Type locality.—Astoria, mouth of Columbia River, Oregon. 

Geographic distribution.—Western Washington and Oregon, west of 
Cascade Range. 

General characters.—Size, rather large; tail long; ears conspicuous; 
color dark slate or sooty plumbeous, with no brownish or chestnut. 
Resembles S. montereyensis of California, but differs in marked cranial 
and dental characters. 

Color.—Upper parts blackish slate or sooty plumbecus; under parts 
dull plumbeous; tail sharply bicolor: blackish above, whitish beneath; 
feet flesh color. 

Cranial characters.—Contrasted with S. montereyensis, the only species 
with which it requires comparison, the skullof S. trowbridgii is thinner 
and more ‘papery,’ the brain case more globular, the palate much nar- 
rower. The molariform teeth and first and second unicuspids are de- 
cidedly smaller and narrower. The large upper premolar in particular 
is very much smaller than in montereyensis. 

Measurements.—Average of 3 specimens from Astoria, Oregon (type 
locality): Total length, 121 mm.; tail vertebra, 57.7 mm.; hind foot, 
13.7 mm. Average of 5 specimens from Olympic Mts., Washington: 
Total length, 120 mm.; tail vertebre, 57.8 mm.; hind foot, 13 mm. 

General remarks.—Sorex trowbridgui may be distinguished at a glance 
from all other American Shrews, except the related S. montereyensis, by 
its large size, sooty plumbeous color, and long, sharply bicolor tail. 
The characters that distinguish it from montereyensis have been pointed 
out in the above diagnosis. 
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Specimens examined.—Total number, 19, from the following localities: 


Washington: Seattle, 1; Steilacoom, 2; Tenino, 1; Olympic Mountains, 5; 
Aberdeen, 1. 
Oregon: Astoria (type locality), 3; Beaverton,1; Yaquina Bay,1; Marshfield, 

1; Siskiyou, 3. 

SOREX MONTEREYENSIS sp. nov. 

Type from Monterey, Calif. Type, No. {72?§, g ad., U.S. Nat. Mus., Department of 
Agriculture collection. Collected October 1, 1891, by Vernon Bailey. Original 
number, 3336. : 

Geographic distribution.—Coast strip and Sierra Nevada of California; 
south on the coast at least to Morro and San Luis Obispo; south in the 
Sierra to Sequoia National Park and Kast Fork Kaweah River. 

General characters.—Size large; tail long; ears prominent; color sooty 
black, becoming brownish in worn summer pelage. Similar to S. trow- 
bridgii, but with slightly larger feet, broader palate, and larger molari- 
form teeth. 

Color.—Upper parts slate black, passing insensibly into dull plumb- 
eous brown on the belly. Im worn summer pelage the back becomes 
brownish. Tail sharply bicolor: blackish above, whitish beneath. 

Cranial characters.—Skull similar to 8S. trowbridgit but slightly 
heavier, brain case less globulai, palate and interpterygoid notch much 
broader. Molariform teeth and first and second unicuspids decidedly 
larger and broader. The large upper premolar alone is diagnostic of 
the species, contrasted with its small size in trowbridgit. 

Measurements.— Average of 5 specimens from Monterey, Calif. (type 
locality): Total length, 120 mm.; tail vertebra, 52.4 mm.; hind foot, 
14.8mm. Average of 4 specimens from Sequoia National Park, west 
slope Sierra Nevada: Total length, 120.5 mm.; tail vertebra, 51.3 mm.; 
hind foot, 14 mm. 

General remarks.—Sorex montereyensis is the California representa- 
tive of S. trowbridgivi from the coast region of Oregon and Washington, 
and requires comparison with no other species. 

Specimens examined.—Total number, 33, from the following localities 
in California: 

Coast Belt: Crescent City, 2; Eureka, 1; Nicasio, Marin County, 8; Boulder 
Creek, Santa Cruz County, 4; Monterey, 6; Morro, 2; San Luis Obispo, 1. 
Sierra Nevada (west slope): Michigan Bluff, 1; Middle Fork American River, 
Eldorado County, 2; Sequoia National Park (Halsted Meadows), 5; East Fork 
Kaweah River, 1. 
SOREX ORNATUS sp. nov. 


(Pl. VIII, figs. 3, 3a.) 


Type from head of San Emigdio Canyon, Mount Pinos, California. Type, No. 21983 
g ad., U.S. Nat. Mus., Department of Agriculture collection. Collected October, 
19, 1891, by E.W.Neison. Original number, 1328. 

Geographic distribution.— Mountains of southern California, from head 
of Ventura River and Mount Pinos easterly to San Bernardino Peak, 
and south through the San Jacinto range to Santa Ysabel. 


80 NORTH AMERICAN FAUNA. [ No. 10, 


General characters.—Similar to 8, californicus, but larger, with much 
longer tail, larger ears and feet, and a dark rump patch. 

Color.—Upper parts ash gray, becoming suddenly darker on the 
rump, the dark hairs forming a distinct patch or saddle on posterior 
half of the back, strongly contrasted with the clear gray of the shoul- 
ders and anterior part of back; under parts whitish, reaching far up 
on the sides. Tail indistinctly bicolor: dark above, and all round on 
distal half; pale below on proximal half. 

Cranial and dental characters.—Skull similar to that of californicus, 
but larger and with the brain case narrower and higher. Large upper 
premolar decidedly larger than in californicus; molariform teeth very 
broadly and deeply excavated posteriorly. 

Measurements (of type specimen in flesh).—Total length, 108 mm.; tail 
vertebre, 43 mm.; hind foot, 13mm. Average of 2 from San Bernar- 
dino Peak: Total length, 104 mm.; tail vertebra, 42.5 mm.; hind foot, 
12 mm. 

General remarks.—The dark rump patch is probably a feature of the 
winter pelage, as it is hardly apparent in September specimens from 
the San Bernardino Mountains. 

Specimens examined.—Total number, 7, from the following localities in 
southern California: Mount Pinos and head of San Emigdio Canyon, 
2; near head of Ventura River, 1; San Bernardino Peak, 2; Santa 
Ysabel, 2. 

SOREX CALIFORNICUS sp. nov. 
(PAK sss 67%) 


Type from Walnut Creek, Contra Costa County, Calif. Type, No. 23438, g ad., U.S. 
Nat. Mus., Department of Agriculture collection. Collected February 15, 1892, by 
Clark P. Streator. Original number, 1583. 

General characters.—Size small; tail shorter than body without head; 
hind foot about 11.5 mm.; ears conspicuous; skull small and flat; brain 
case hardly higher than rostrum. 

Color.—Upper parts dark ash gray, with a decided ‘pepper and 
salt’? appearance, and sometimes washed with brownish; under parts 
plumbeous, tipped with whitish. 

Cranial and dental characters.—Skull small and flat; brain case de- 
pressed, broadly flattened, and hardly higher than rostrum, with which 
it forms a nearly straight line; palate broad. Third unicuspid very 
small, hardly half as large as fourth, Molariform teeth similar to those 
of S. vagrans, but smaller. 

Mera note —Average of 4 specimens from Senn? Creek, Cali- 
fornia (type locality): Total length, 93 mm.; tail vertebra, 34.5 mm.; 
hind foot, 11,5 mm. 

General remarks.—Sorex californicus is the type of a new group of 
Shrews, previously overlooked, and easily distinguished by the flatness 
of the brain case. Three members of the group are here described, all 
of small size, namely, S. californicus, S. tenellus, aud S. nanus. 


‘ 
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Specimens examined.—Total number, 7, from the following localities 
in California: Glen Ellen, Sonoma County, 1; Walnut Creek, Contra 
Costa County (type locality), 4; Berkeley, Alameda County, 2. 


SOREX TENELLUS sp. nov. 
CPT omer ToseSsg:,) 

Type from summit of Alabama Hills near Lone Pine, Owens Valley, Calif. Type, 
No. 338%, ad., U. S. Nat. Mus., Department of Agriculture collection. Collected 
December 22, 1890, by E. W. Nelson. Original number, 131. 

General characters.—Size small; coloration pale; skull flat, as in 
S. californicus, but sinaller and much narrower. 

Color.—Upper parts pale ash gray, under parts and feet white; tail 
bicolor: dark above, white beneath. 

Cranial and dental characters.—Skull small, slender, and very flat; 
brain case depressed to plane of rostrum, which is nearly horizontal; 
palate narrow. Teeth much as in 8. californicus. 

Measurements (in flesh).—Type specimen: Total length, 103 mm.; tail 
vertebrae, 42 mm.; hind foot, 12.5 mm. Average of 2 specimens from 
White Mountains, California: Total length, 98 mm.; tail vertebre, 
41 mm.; hind foot, 12.2 mm. 

General remarks.—Sorex tenellus is a third member of the group of 
flat-skulled Shrews comprising SN. californicus and S. nanus. It differs 
strikingly from califormicus in the narrowness of its skull. 

Specimens examined.—Total number, 3, from the following localities 
in southeastern California: Alabama Hills, near Lone Pine, Owens 
Valley, 1; White Mountains, 2. : 


SOREX TENELLUS NANUS subsp. nov. 
(Pl. VIII, fies. 5, 5a.) 


Type from Estes Park, Colorado. Type, No. 73773, 9 ad., U. S. Nat. Mus., Depart- 
ment of Agriculture collection. Collected August 3, 1895, by E. A. Preble. 

General characters.—One of the smallest of the American Shrews 
(hind foot, 10 mm.). Similar to S. tenellus, but smaller and darker; 
Skull more slender and teeth smaller. 

Color.—Upper parts sepia brown, darkest on the back, under parts 
and feet grayish ash; tail bicolor: upper side concolor with back, except 
at tip, which is decidedly darker, under side whitish. 

Cranial and dental characters.—Skull similar to that of tenellus, but 
even smaller and more slender; anterior part of rostrum narrower and 
more attenuate; constriction less swollen; palatenarrower; molariform 
teeth smaller (especially m'). Compared with 8. longirostris, the whole 
skull is much flatter and more siender. . 

Measurements.—Type specimen: Total length, 105 mm.; tail verte- 
bre, 42 mm.; hind foot, 10 mm. . 
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General remarks.—The discovery in Colorado of a representative of 
the tiny California Sorex tenellus is as interesting as it was unexpected. 
True tenellus inhabits the mountains of Owens Valley and the White 
Mountains on the border between California and Nevada. The closely 
related form here described as nanus was collected at Estes Park, 
Colorado, by Mr. E. A. Preble. 

Specimens examined.—Total number, 4, from the following localities: 

Colorado: Estes Park (type locality), 2; West Cliff (Custer County), 1 
Montana: Fort Custer, 1. 


SOREX MACRODON sp. nov. 
(Pl. VII, figs. 2, 2a; Pl. XII, figs. 12, 13.) 

Type from Orizaba, Vera Cruz, Mexico (altitude, 4,200 feet). Type, No. 58272, ¢ yg. 
ad., U.S. Nat. Mus., Department of Agriculture collection. Collected cher 26, 
1394, by E. W. Nelson and E. A.Goldman. Original number, 5759. 

General characters.—Size rather large; ears large; tail long; palgee 
tion dusky. Almost indistinguishable externally from S. caudatus, but 
with skull and teeth much Jarger and more massive. 

Color.—Upper parts finely mixed sepia and black, the black usually 
predominating, particularly on the posterior half of the back; under 
parts seal brown; tail blackish above, paler beneath, without line of 
demarcation; feet blackish. 

Cranial and dental characters. —Skull large and heavy (20 by 9.5 mm.) 
with large brain case; rostrum high; anterior nares remarkably large, 
and with thickened borders; palate and interpterygoid fossa broad. 
Third unicuspid small, hardly half as large as fourth. Molariform 
teeth very large and massive. 

Measurements.—Type specimen: Total length, 128 mm.; tail vertebrae, 
52mm.; hind foot,15.5mm. Average of 5 specimens from type locality: 
Total length, 125 mm.; tail vertebra, 50.2 mm.; hind foot, 15.3 mm. 

General remarks.—Sorez macrodon, while hardly distinguishable ex- 
ternally from S. caudatus, may be told at a glance by the heavy skull 
and teeth. The skull suggests that of Blarina, particularly in the large 
size and thickened borders of the anterior nares. 

Specimens examined.—Total number, 10, from the following localities 
in southern Mexico: 

State of Vera Cruz: Orizaba (type locality), 5; Jico, 3. 
State of Oaxaca: Totontepec, 2. 
SOREX VERZ#PACIS Alston. 

Sorex vere-pacis Alston, Proc. Zool. Soc. London, 1877, 445-446; Biologia Centrali- 
Americana, p. 55, Pl. ae V, fig. 1, 1880. 

Sores pacificus Dobson, Monae Tnsectiy ora, Part III, Pl. XXIII, fig. 8 (not S. pacificus 
Baird). 

Type locality.—Coban, Guatemala. 

General characters.—Size rather large; tail long; color very dark; 
third unicuspid smaller than fourth. 

Color.— Nearly uniform dark er brown, hardly lighter beneath; 
feet and tail dusky.” 
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Cranial and dental characters.—The skull of S. verepacis [ have not 
seen, but judging from Alston’s rather poor figures it presents no 
unusual characters, except that the molariform series converge poste- 
riorly, leaving the roof of the mouth broadest on the plane of the first 
true molar. Alston states that the first upper incisor has a well-marked 
internal cusp and that the canine (fourth unicuspid) is slightly smaller 
than the fourth incisor (third unicuspid); but Mr. Oldfield Thomas, 
curator of mammals in the British Museum, who has kindly reexamined 
the type at my request, writes me that the contrary is true. Mr. 
Thomas says: ‘Sorex verepacis has the fourth unicuspid distinctly 
higher than the third, so Alston’s description is wrong.” The relations 
of these teeth are correctly shown in Dobson’s Monograph of the 
Insectivora, Part III, fase. 1, Pl. XXIII, fig. 8. 

Measurements.—The measurements recorded by Alston from the 
mounted specimens are, approximately: Total length, 137 mm.; tail ver- 
tebrve, 51 mm.; hind foot, 13.5 mm. The measurement of the hind foot 
is erroneous. Mr. Oldfield Thomas finds that it measures 15.7 mm. 

General remarks.—The two original specimens of Sorex veraepacis 
were brought to England from Coban, Guatemala, more than half a 
century ago, and are still unique.' The species finds its nearest relative 
in S. macrodon, of Orizaba, Mexico. Mr. Thomas, who has compared 
S. macrodon with the type of verepacis, writes me that the latter is 
much the darker and that the third and fourth unicuspids are very 
different in shape. 


SOREX SAUSSUREI Merriam. 


Sorex saussurei Merriam, Proc. Biol. Soc. Washington, VII, 173-174, September 29, 1892. 


Type locality.—North slope Sierra Nevada de Colima, Jalisco, Mexico 
(altitude, 8,000 feet). 

General characters.—Size rather large; tail rather short (shorter than 
body without head); ears large; hind foot, 14.5 mm. 

Color.—Upper parts finely mixed sepia brown and dusky, the dark 
hairs predominating over the rump; under parts drab gray on throat 
and breast, more or less clouded over the belly; tail dark, paler below 
proximally. 

Cranial and dental characters.—Skull large; rostrum high and swol- 
len; constriction broad; brain case not abruptly elevated; palate rather 
narrow; postpalatal notch broad; third unicuspid slightly smaller than 
fourth. The skull of Sorer saussurei hardly needs comparison with any 
other species. It is very much larger than any member of the obscurus 
group, and is nearly as large as S. macrodon. It may be known from 
the latter at a glance by the smaller molariform teeth and more slender 
anterior part of rostrum, with much smaller anterior nares. 

Measurements.—Average of 2 specimens from type locality: Total 
length, 118.5mm.; tail vertebrae, 47 mm.; hind foot, 14.5 mm. 


‘Since the above was printed 5 specimens have been received from Tumbala, 
Chiapas, Mexico. 
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Gencral remarks.—The only Shrews that resemble S. sausswret exter- 
nally are its subspecies caudatus and S. macrodon, from both of which 
it differs in greater length of tail and paler color of under parts. 

Sorex saussurei is an exceedingly interesting type, inhabiting, either 
in its typical form or as subspecies caudatus, most of the higher moun- 
tains of southern Mexico, from the voleano of Colima on the west to 
Mount Orizaba on the east. On mapping the distribution of the typical 
form and the subspecies separately, it is found that the former inhabits 
the mountains whose watershed finds its way to the Pacific, while the 
latter 1s confined to those on the Atlantic slope. Specimens from Cerro 
San Felipe, Oaxaca, on the border land between the two, are interme- 
diate in characters. ; 

Specimens examined.—Total number, 24, from the following localities: 

State of Jalisco: North slope of Sierra Nevada de Colima, 2 
State of Michoacan: Nahuatzin, 5. 
State of Mexico: Mount Popocatepetl, 2; Salazar, 2; North slope of volcano 


of Toluca, 1. 
State of Morelos: Tetela del Volcan, 1. 
State of Oaxaca: Mountains 15 miles west of Oaxaca City, 1; mountains near 


Ozolotepec,4; Tlapancingo, 2; Tamazulapam, 2. 
State of Guerrero: Mountains near Chilpancingo, 2 (not typical). 


SOREX SAUSSUREI CAUDATUS subsp. nov. 

Type from Reyes, Oaxaca, Mexico (altitude 10,200 feet). Type, No. 69600, 9 yg. ad., 
U.S. Nat. Mus., Department of Agriculture collection. Collected October 21, 1894, 
by E. W. Nelson. Original number, 6963. 

General characters.—Similar to S. saussurei, but tail much longer 
(averaging 57 instead of 47 mm.); hind foot slightly longer; color of 
under parts darker. 

Color.—Upper parts finely mixed sepia and blackish; under parts 
seal brown, passing insensibly into the color of the back; feet and tail 
blackish, the latter fading to brownish underneath. 

Cranial and dental characters.—Skull and teeth similar to those of 
saussurei, but averaging slightly larger, with brain case somewhat 
higher. Third unicuspidate tooth slightly smaller than fourth. 

When good series of skulls are available from single localities (as 
from Reyes and Mount Zempoaltepec) it is found that two types exist 
in each: (1) A large skull with high brain case, large m? (with squarish 
body), iong unicuspidate row, the anterior teeth of which are not 
markedly swollen; and (2) a slightly smaller skull with flatter brain 
case, Smaller m’ (with narrower body and rounded angles), shorter uni- 
cuspidate row, the first and second teeth of which are conspicuously 
swollen (broadened). I incline to look upon these differences as sexual, 
though they do not uniformly correspond to the sex marks on the labels. 
But in the Soricida, as in the Geomyide, it is not safe to pm one’s faith 
too closely on the collector’s sexing. 

Measurements.—Type specimen: Total length, 126 mm.; tail verte- 
bre, 57 mm.; bind foot, 14.5 mm. Average of 11 specimens from type | 
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locality (Reyes, Oaxaca): Total length, 125 mm.; tail vertebrie, 56.6 
mm.; hind foot, 14.8 min. 

General remarks.—-Sorex saussurei caudatus is simply a long-tailed 
form of saussurei, differing slightly in coloration. Its distribution is 
complemental to that of saussurei, as it inhabits mountain slopes of 
southeastern Mexico, while typical saussurei occupies the mountains 
of southwestern Mexico. On Mount Zempoaltepec it presents greater 
range of variation than elsewhere. 

Specimens examined.—Total number, 41, from the following localities 
in southern Mexico 

Oaxaca: Reyes (type locality), 11; Totontepec, 5; Mount Zempoaltepec, 11; 
Cerro San Felipe, 4. 
Vera Cruz: Jico, 5; Mount Orizaba, 4; Las Vigas, 1. 


% SOREX LONGIROSTRIS Bach. 
(Pl. IX, figs. 6, 6a.) 


Sorex longirostris Bachman, Jour. Acad. Nat. Sci. Phila., III, Part. II, 370-273, Pl. 

XXIII, fig. 2, 1837. 

Type locality—Swamps of Santee River, South Carolina. 

Geographic distribution.—Austroriparian fauna of North and South 
Carolina, and probably Georgia and Florida also. 

General characters.—Size small (hind foot, 11 mm. or less); tail 
shorter than body without head; ears large and conspicuous; third 
unicuspid smaller than fourth, as in the west American Shrews, 

Color.—Upper parts chestnut brown, changing rather abruptly to 
color of under parts, which is ashy tinged with drab; upper side of tail 
dark, under side pale brownish. 

Cranial and dental characters.—Skull smallest of the American spe- 
cies except S. nanus, from Colorado, with which it agrees in size and 
many important Seer It differs from all the other species of the 
genus in eastern America, and agrees with most of those from the 
West, in having the third unicuspid decidedly smaller than the fourth. 
Compared with S. nanus of Colorado, the whole cranium is higher; con- 
striction broader and more swollen; palate broader and more arched; 
anterior part of rostrum broader, shorter, and less attenuate. Molari- 
form teeth small and moderately excavated posteriorly; unicuspids 
broad and crowded; first and second subequal; third about half as 
large as second and decidedly smaller than fourth; fifth relatively 
large. 

Measwrements.—Average of 6 specimens from Raleigh, N. C.: Total 
length, 85.6 mm.; tail vertebra, 31.9 mm.; hind foot, 10.7 mm. 

General remarks.—So far as I am aware, the only specimens extant of 
Bachman’s Sorex longirostris are the half dozen collected at Raleigh, 
N.C. pt H. and C. 8. Brimley. These Speennans I am informed, 


ae hada i oe in fie Houle i am indebted to HL. HL. ee Cas: 
Brimley, of Raleigh, N. C. 
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were captured on high ground, while the type came from a swamp on 
the Santee River. The question might be raised whether the form 
from Dismal Swamp here described as new (NS. jisheri) may not be the 
true longirostris instead of the one from Raleigh. The only facts at 
hand bearing on this point are the measurements originally recorded 
by Bachman; these indicate an animal even smaller than the Raleigh 
form, wlule the Dismal Swamp form is very much larger. The name. 
longirostris 1s unfortunate, since the rostrum 1n this species 1s shorter 
and broader than in the common small Shrew of the Eastern States 
US. personatus),. 
SOREX FISHERI sp. nov. 


(Pl. IV, fig. 4.) 


Type from Lake Drummond, Dismal Swamp, Virginia. Type, No. 75166 f ad., U. S. 
Nat. Mus., Dept. Agriculture coll. Collected Oct, 11, 1895, by A. K. Fisher. Orig. 
No. 1800. ; 


General characters.—Similar to S. longirostris, but larger; hind foot 
decidedly longer (12 mm. instead of 10.7 mm.); ears larger; coloration 
duller, that of under parts less different from upper parts; nose and 
ears darker; skull much larger and heavier. 

Color.—Dull chestnut brown, fading to drab brown on under parts; 
nose, ears, and upper side of tail very dark; under side of tail pale 
brownish except at tip, which is dark all round. 

Cranial and dental characters.—Skull and teeth similar to those of 
S. longirostris, but very much larger; whole cranium higher; palate 
broader; molariform teeth larger throughout. 

Measurements.—Type specimen: Total length, 108 mm.; tail vertebre, 
59 mm.; hind foot,12 mm. Average of 4 specimens from type locality: 
Total length, 103 mm.; tail vertebre, 38.2 mm; hind foot, 12.2 mm. 

General remarks.— Unfortunately, no specimeus of S. longirostris from 
the type locality (swamps of Santee River) are at hand. The above 
comparison has been made with specimens from Raleigh, N. C., which 
are assumed to be typical. 


SOREX PACIFICUS Baird. 
(Pl. VII, figs. 1, 1a.) 


Sorex pacificus Baird, in Coues’ Precursory Notes on American Insectivorous Mam- 
mals, Bull. U.S. Geol. and Geog. Sury., III, 3, p. 650, May 15,1877. Type from Fort 
Umpqua, Oregon. 

Type locality.—F ort Umpqua, mouth of Umpqua River, Oregon. 

Geographic distribution. narrow belt along the Pacific Coast from 
Point Reyes, California, to Yaquina Bay, Oregon. 

General characters.—Size, largest of the American Long-tailed Shrews 
of the restricted genus Sorex; color unique, cinnamon rufous; ears con- 
spicuous; hind foot large; tail about equal to body without head. 

Color.—In summer pelage, uniform cinnamon rufous above and 
below; in winter pelage, everywhere darker, the upper parts darkened 
by dark-tipped hairs. (This pelage is sometimes assumed early.) 
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Cranial and dental characters.—Skull large and massive, suggesting 
that of Blarina. Brain case broad and flattened, rounded laterally. 
Zygomatic ridge of squamosal strongly developed, forming a horizontal 
shelf. First and second unicuspids subequal; third about half as 
large as second; fourth abruptly larger than third, but not so large as 
second; fifth variable, usually only slightly smaller than third, and 
tipped with orange. 

Measurements.—Average of 10 specimens from coast of northern 
California and southern Oregon: Total length, 150 min.; tail vertebrae, 
63.mm.; hind foot, 17 mm. 

General remarks.—NSorex pacificus stands alone and does not require 
comparison with any other species, its great size and peculiar cinna- 
mon-rufous color serving to distinguish it at sight. Externally, when 
in the dark pelage, it resembles the subgenus Atophyrax perhaps more 
closely than any species of true Sore. 

Specimens examined.—Total number, 13, from the following localities 
on the Pacific Coast. 

Oregon: Yaquina Bay, 1; mouth of Umpqua River (type locality), 3; Marsh- 
field, 1; Myrtle Point, 1. 
California: Crescent City, 3; Eureka (Humboldt Bay), 2; Point Reyes (Marin 
County), 2. 
SOREX PRIBILOFENSIS sp. nov. 
(Pl. IX, figs. 3, 3a.) 
Type from St. Paul Island, Pribilof Islands, Bering Sea. Type, No. 30911, @ ad. 
Collected July 29, 1891, by C. Hart Merriam. (Alcoholic. ) 


General characters.—Size rather small; tail short, thick, and remark- 
ably hairy; ears conspicuous; hind foot, 13mm. Unicuspids greatly 
swollen, diminishing from before backward as in S. personatus; third 
larger than fourth. Body distinctly tricolor. 

Color.— Head and a band down the back chocolate brown; sides dull 
ochereous buff, fading into the soiled whitish of under parts: chin, 
throat, and feet white; tail sharply bicolor: narrowly brown above, 
broadly white beneath. 

Cranial and dental characters.—Skull short and thick; constriction 
between brain case and rostrum greatly swollen; palatopterygoids very 
broad. Anterior unicuspids (first, second, and third) much swollen (very 
broad transversely). The skull of Sorex pribilofensis does not require 
comparison with any American Shrew. Contrasted with S. personatus, 
with which it agrees in length, it is everywhere broader and heavier, 
the constriction between brain case and rostrum very much broader; 
the brain case more truncate posteriorly; the rostrum and palatoptery- 
goids broader, and the unicuspidate teeth very much broader. 

Measurements.—Type (2 ad.): Total length, 107 mm.; tail vertebra, 
30 mm.; hind foot,138.5mm. Average of 5 specimens from type locality: 
Total length, 105 mm.; tail vertebrae, 34.5 mm.; hind foot, 13.2 mm. 


° 
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SOREX MERRIAMI Dobson. 
(Pl. IX, . 4, 4a; Pl. XII, figs. 10, 11.) 


Sorex merriami Dobson, Monog. Insectivora, Part IL, fase. 1, Pl. XXIII, fig. 6 (type). 
May, 1890, 


Type locality.—Fort Custer, Montana. (Type, No. 1291, 29 ad., Mer- 
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riam collection.) Collected December 26, 1884, by Maj. Charles E. 


Bendire. Original number, 635, 

General characters.—Size medium (hind foot, 12 mm.); tail hardly as 
long as body without head; ears very large (4 mm. from crown and 
5mm. from upper base); coloration peculiar: upper parts pale; under 
parts, sides, and tail white or nearly white. } | 

Color (of type specimen dried from alcohol).—Head and back ash 
gray or drab with a bufly tinge; sides and under parts pure white; feet 
and tail whitish; the latter white below and buffy white above.! 

Cranialand dental characters.—Skull short, broad, and swollen, unlike 
any known American shrew. brain case rather flat, not elevated 
above plane of rostrum; constriction broad and swollen; rostrum and 
palate remarkably broad and short. The palate is broad for the entire 
Jength of the molariform series and then contracts rather abruptly. 
The unicuspidate and molariform teeth are in the same plane, the usual 
angle being nearly obsolete. The unicuspidate series are short and 
slope strongly inward. The unicuspid teeth are crowded, nearly verti- 
cal, and but slightly imbricating; the second is decidedly the largest 
tooth; first and third subequal; fourth decidedly smaller than third; 
fifth minute as usual. The large upper premolar and first true molar 
are broadly and deeply excavated posteriorly. The middle incisor has 
no secondary cusp on itsinner side. The mandible is short and heavy. 

In some respects the skull resembles that of S. pribilofensis, partic- 
ularly in the great breadth of the constriction; but the two hardly 
need comparison, the unusual breadth of the palate, flatter brain case, 
-smaller anterior nares, larger molars, and more crowded unicuspids of 
S. merriami serving to distinguish it at a glance. 

Measurements (of type specimen, a well-preserved alcoholic).—Total 
length, 90 mm.; tail vertebra, 36 mm.; hind foot, 11 mm. 

General remarks.—The type and only known specimen of this remark- 
able Shrew was presented to me by Maj. Charles I. Bendire, who col- 
lected it at the post garden, on the Little Big Horn River, about a mile 
and a half above Fort Custer, Mont., December 26, 1884. I sent it, 
with all of my other Shrews, to Dr. George E. Dobson, who was then 
engaged on a monographic revision of the Soricide. Unfortunately, 
owing to Dr. Dobson’s continued ill health, all that has ever been pub- 
lished of this pobeoy) 3 is a fasciculus of piles, showing the jane and 


‘In a note accompanying the specimen the Pollen tne moe Pataca ciate that 
the original color was different from that of the other Shrews (S. personatus), being 
‘much more bluish.” 
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teeth of certain species, with a page of explanation facing each plate. 
(Monog. Insectivora, Part III, fasc. 1, May, 1890), The present species 
is named and its peculiar dentition shown in Pl. XXIII, fig. 6, of this 
work. But the remarkable shape of the palate and peculiarities of the 
skull as a whole are not shown. The skull was removed from the alco- 
holic specimen by Dr. Dobson, and I have sometimes wondered whether _ 
by any possible accident it could have been transposed with that of 

some Asiatic species, it is so very unlike all known American Shrews. 
When the specimen was returned the alcoholic bore my original label 
and number (1001), but the skull was numbered differently (1886; its 
proper number is 4861). Dr. Dobson afterwards wrote ine that his num- 
ber was an error, and that the skull belonged to my alcoholic No. LOOL. 


Subgenus MICROSOREX Baird, 1877. 


Microsorex Baird, in Cones Precursory Notes on American Insectivorous Mammals, 

Bull. U. 8. Geol. and Geog. Surv., III, 646, May 15, 1877. Type, Sorex hoyi Baird. 

Geographic distribution.—Boreal zone from northern New England 
and the Maritime Provinces of Canada (on both sides of the St. Law- 
rence) westward to British Columbia. Not known to range southward 
on any of the mountain systems. 

Diagnosis.—Teeth 52, as in Sorex, but third unicuspid minute, trans- 
versely elongated, and wedged in between second and fourth so as to 
be hardly visible (and often not visible) from outer side (see Pl. 1X, 
figs. 5a, 5c). The ridge on inner side of first and second unicuspids 
tends to develop a small accessory cusp at base, just above the 
cingulum.' Brain case narrow, depressed, and much elongated 
(Pl. XII, figs. 4, 5). Mandible relatively short and heavy (Pl. IX, 
fig. 5b). The mandible, compared with that of Sorex personatus, is 
shorter and heavier, with the coronoid process upturned more nearly 
at right angles to theramus. The antericr lower incisor reaches poste- 
riorly completely under the first and second and partly under the third 
lateral tooth. 

The subgenus is represented, so far as known, by a single species of 
very small size. 


SOREX (MICROSOREX) HOYI Baird. 
(Pl. TX, figs. 5-5c; Pl. XII, figs. 4,5.) 
Sorex hoyi Baird, Mammals N. Am., 32-33, Pl. XXVIII, 1857. (From Racine, Wis.) 
Sorex thompsoni Baird, Mammals N. Am., 34-35, Pl. XX VII. (From Burlington, Vt.) 
Type locatity.— Racine, Wisconsin. 
General characters.—Size small (hind foot 10.5 mm.); tail considera- 


bly shorter than body without head; third unicuspidate tooth minute, 
scarcely visible between second and fourth. 


1'This cusplet may be seen also in Sorex personatus, though commonly less devel- 
oped. It is figured by Miller on page 42 of this number of N. Am. Fauna (fig. 1c). 
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Color.—Upper parts sepia brown; under parts ashy gray, washed 
with bufty on throat and breast, and sometimes on belly also; tail 
bicolor: dark brown above, whitish beneath. 

Cranial and dental characters.—Skull smallest of the known Ameri- 
can Shrews except S. 2anus (15.5 by 6.5 min.'), and differing from all in 
the subgeneric characters already described. The brain case is low, long, 
and rather narrow, the constriction relatively broad, and the rostrum 
medium. Viewed from below, the sides of the rostrum converge grad- 
ually, without apparent angle between the molariform and unicuspidate 
series. The lower jaw is relatively large and heavy, and the styliform 
angular process is very long. The molars do not present any marked 
peculiarities. The unicuspids, viewed from the outer side, seem to be 
three in number, the third and fifth being so minute and internal as to 
escape notice; in fact, in some skulls they can not be seen at all from 
che outer side. The middle incisors have a large inner lobe. 

General remarks.—Sorex hoyit has been supposed to have a very 
restricted distribution, but the specimens secured in recent years show 
it to range from British Coiumbia on the west almost to Labrador on 
the east. It is the type, and, so far as known, the sole representative, 
of Baird’s subgenus JJicrosorex, a division which in the future is likely 
to be raised to full generic rank. 

The material now available is insufficient to determine whether or 
not the British Columbia form is entitled to subspecific separation. 

Measurements.—Average of 3 alcoholic specimens (in good condition) 
from Elk River, Minn.: Total length, 81.7 mm.; tail vertebre, 20.7 mm. ; 
hind foot, 10.7 mm. Average of 5 aleoholic specimens from Godbout, 
Quebec, Canada: Total length, 83 mm.; tail vertebrae, 32 mm.; hind 
foot, 10.5 mm. A single alcoholic specimen from Fort St. James, Stuart 
Lake, British Columbia, measures: Total length, 88 mm.; tail vertebre, 
31 mm.; hind foot, 9.5 mm. 

Specimens examined.—Total number, 23, from the following localities: 


Canada: Godbout, Quebec, 5; Digby, Nova Scotia, 1; Red River SIL, 
Manitoba,1; Fort St. James (Stuart Lake), British Calne ls 

Minnesota: Elk River, 11. 

North Dakota: Devils Lake, 1. 

New York: Locust Grove, Lewis County, 3. 


Subgenus NEOSOREX Baird, 1857. 


Neosorex Baird, Mammals N. Am. p. 11. Pl. XXVI, 1857. Type, Neosorex navigator 
Baird. 
Geographic distribution.—The Sierra Nevada of California, the Rocky 
Mountains from Colorado northward, and boreal parts of eastern North 
America from plains of North Cae to ME, the Adiron- 


1A very = aia Ae ee ie 0c pe Gian: N. Y., measures pale, 4 oe 5. 8 mm,, and is 
the smallest Shrew skull I have ever seen. iN young adult from the same locality 
measures 15 by 6.5. mmm, 
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dacks of New York, northern New England, and eastern Canada on 
both sides of the St. Lawrence. 

Diagnosis.—F eet large; hind foot very long, broad, somewhat oblique, 
and fimbriate for swimming; toes all fimbriate, the third and fourth 
united at base and slightly webbed. 

The known members of the subgenus are of large size (much larger 
than any species of true Sorex), have long tails, and are white under- 
neath at least part of the year. I am not aware of any cranial or 
dental characters by which Neosorex may be distinguished from Sorea, 
although the brain case is unusually broad and broadens abruptly from 
the rostrum, as in Atophyrav. 

Number of representatives.—Three members of the subgenus WNeo- 
sorex have been described: (1) paiustris, from the region between the 
Rocky Mountains and Hudson Bay; (2) navigator, from the Rocky 
Mountains and Sierra Nevada; and (3) albibarbis, from the mountains 
of northern New England and northern New York. Still another 
species, Sorex hydrodromus Dobson, from Unalaska Island, is here 
referred to Neosorex, though I have not seen specimens, and its exact 
affinities are uncertain. 


SOREX (NEOSOREX) PALUSTRIS Rich. 
(PL. X, figs. 5-7.) 
Sorex palustris Richardson, Zool. Jour., III, No. 12, p.517, January to April, 1828. 


Type locality—Marshy places from Hudson Bay to the Rocky Mts. 

Geographic distribution.—Parts of the Boreal zone from Minnesota 
to the east base of the Rocky Mountains. 

Habitat.—Streams, lakes, and marshes. 

General characters.—Size very large (total length, 155 mm. or more; 
hind foot, 19 to 20 mm.); tail long; coloration of body and tail sharply 
bicolor; unicuspids broad. 

Color.—Upper parts dusky, finely mixed with hoary; under parts 
dull white, sometimes clouded across breast and in anal region; tail 
sharply bicolor: blackish above and all round near tip, white below, 
the white narrower than the black; feet dark on outer side, whitish on 
inner side. 

Cranial and dental characters.—(Specimen No. 69177, ¢ ad., from South 
Edmonton, Alberta). Skull large (22.5 by 10.2 mm.); brain case ele- 
vated decidedly above plane of rostrum; palate and postpalatal notch 
rather broad. Molariform teeth large and heavy, deeply excavated pos- 
teriorly. Unicuspidate teeth only slightly imbricating, the first and 
second subequal and very broad (transverse diameter equal to or greater 
than antero-posterior); third abruptly very much smaller; fourth much 
larger than third and about two-thirds size of second. 

Measurements.—Richardson’s measurements of the species are: Total 
| length, 155 mm.; tail vertebra, 65.5 mm.; hind foot, 19 mm. <A speci- 

men from Edmonton, Alberta, collected by J. Alden Loring, measured 
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in the flesh: Total length, 157 mm.; tail vertebrie, 68 mm.; hind foot, 
20 mm.—a remarkably close agreement. 

General remarks.—Sorex palustris requires comparison with two 
closely related forms which it separates geographically, and with both 
of which it probably intergrades—S. albibarbis of the mountains of 
northern New England and New York (and probably Ontario also), and 
S. navigator of the Rocky Mountains and Sierra Nevada. From the 
former it may be distinguished by its white belly and sharply bicolor 
tail at all seasons; from the latter by larger size, darker color of upper 
parts, and much broader unicuspids. 

Specimens examined.—Total number, 9, from the following localities: 


Alberta: South Edmonton, 1. 
Minnesota: Tower (Vermilion Lake), 1; Elk River, 7. 


SOREX (NEOSOREX) PALUSTRIS NAVIGATOR Baird. 
(Pl. XI, figs. 1-6.) 


Neosorex navigator (Cooper MS.) Baird, Mam. N. Am., pp. 11-12, Pl. XXVI, 1857. 
Sorex palustris Merriam, N. Am. Fauna No. 5, p. 35, August, 1891. (Idaho.) 

Type locality— Unknown; probably northern Idaho.! 

Geographic distribution.—The Rocky Mountains and outlying ranges — 
from British Columbia to southern Colorado, and the Sierra Nevada of 
valifornia south to the Sequoia National Park. 

alabitat.—Mountain streams. 

General characters.—Similar to N. palustris, but decidedly smaller; 
coloration more plumbeous. | 

Color.—Upper paris plumbeous, finely mixed with hoary; under parts 
varying from silvery white to dull white, often clouded across the breast — 
and on anal region; tail sharply bicolor: dusky above and all round — 
near tip, white below. 

Cranial characters.—Skuil and teeth similar to those of palustris, but 
decidedly smaller (skull of type 20.5 by 9.6 mm.); brain case flatter; 
palate and interpterygoid fossa narrower. Unicuspidate teeth narrow 
(transverse diameter much less than antero-posterior instead of greater). — 


1Baird gave the locality of the type specimen as Fort Vancouver, Wash. But Dr. 
Cooper, who collected it, states: “According to the label now attached [this speci- 
men] was found at Fort Vancouver, but I am inclined to consider this a mistake, and 
that it was really taken while swimming under water in a lake near the summit of — 
the Cascade Mountains.” It is evident that the type specimen, like many other 
alcoholic mammals collected in the early days, was not labeled until long after its 
capture, and that little dependence can be placed on either of the alleged localities. 
Furthermore, since the subgenus Neosorex is unknown from the Cascade region, and 
probably does not inhabit western Oregon or Washington, which region is occupied 
by the allied subgenus Atophyrax, it is highly improbable that the specimen came 
from either of the alleged localities. It agrees closely with specimens from western — 
Montana, and probably came from some point in northern Idaho or the mountains 
east of Fort Colville, in extreme northeastern Washington, which region was visited 
by Dr. Cooper during the same expedition. 
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Measurements.—Baird’s neasurements of the alcoholic type specimen 
are, approximately: Total length, 127 mm,; tail vertebrw, 72 min.; hind 
foot, 20mm. The total length is much too small, due to the contraction 
of the body in alcohol. Average-of 8 specimens from Pryor Mountains, 
Montana: Totallength, 148.4 mm.; tail vertebra, 71.5 mm.; hind foot, 
20.4mm. Average of 12 specimens from Cottonwood Meadows, Mount 
Whitney, California: Total length, 159.2 mm.; tail vertebrie, 76 mm.; 
hind foot, 20.2 mm. 

General remarks.—Neosorex navigator fluctuates considerably in size 
in the various mountain ranges it inhabits, and seems to intergrade 
completely with S. palustris. Specimens from the Bighorn and Wind 
River mountains in Wyoming are fairly intermediate, and itis prob- 
able that intergrades will be found along the east base of the Rocky 
Mountains in Alberta. Typical palustris occurs on the plains at 
Edmonton, Alberta, while unmistakable navigator is found in the Rocky 
Mountains at Banff and Henry House, Alberta. 

The palate is relatively narrower in the type specimen; broader in 
specimens from most parts of the Rocky Mts. and the Sierra Nevada. 

Specimens examined.—Total number, 77, from the following localities: 

British Columbia: Nelson, 3. 

Alberta: Banff, 2; Henry House, Rocky Mountains, 1. 

Montana: Pryor Mountams, 8; Upper Stillwater Lake, 1; Flathead Lake, 5; 
Paola (Great Northern Railroad), 1; St. Marys Lakes, 1; Bear Tooth Mountains, 1; 
Red Lodge, 3. | 

Idaho: Head of Crow Creek, 1; Head of Wood River, 1; Salmon River Moun- 
tains, 5; Birch Creek, 6; Saw Tooth Lake, 3. 

Wyoming: Bighorn Mountains, 1; Wind River Mountains, 2. 

Utah: Wasatch Mountains, 6; Park City, lL. ‘ 

Colorado: Gold Hill, Boulder County, 2; Cochetope Pass, 1.” 

California (Sierra Nevada): Upper Cottonwood Meadows (near Mount Whit- 
ney),12; Independence Creek, 2; Sequoia National Park, 3; Lone Pine, 5. 


SOREX (NEOSOREX) ALBIBARBIS (Cope). 
Neosorex albibarbis Cope, Proc. Acad. Nat. Sci. Phila., 188-189, 1862. 
Sorex albibarbis Merriam, Proc. Biol. Soc. Wash., VII, 25, April, 1892. 
Miller, Proc. Bost. Soc. Nat. Hist., XX VII, March 24, 1894. 

Type locality.x—Profile Lake, Franconia Mountains, New Hampshire. 

Geographic distribution.—Boreal parts of eastern North America 
from mountains of Pennsylvania and New York northward to Labrador. 

General characters.—Similar to S. palustris in size and general appear- 
ance, but with under parts strongly clouded with dusky. 

Color.—Upper parts blackish slate very sparingly mixed with lght- 
tipped hairs; chin whitish or grayish, rest of under parts heavily clouded 
with dusky, the intensity varying withthe season. Tail bicolor: black- 
ish above and all round near tip, whitish below on basal half or two- 
thirds. 

Cranial and dental characters.—Skull and teeth similar to those of 
S. palustris, but slightly smaller. The anterior unicuspids are narrower, 


t Beubk Polo Co, ty or gfsoruer ek 
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and the molariform teeth less deeply excavated posteriorly. In size the 
skull and teeth are intermediate between palustris and navigator. 
Measurements.—Average of 2 specimens from type locality (Profile 
Lake, New Hampshire): Total length, 153 mm.; tail vertebra, 66.6 mm. ; 
hind foot,19 mm. Average of 7 specimens from Hlizabethtown, N. Y.: 
Total length, 154.7 mm.; tail vertebrae, 71.3 mm.; hind foot, 19.3 mm. 
General remarks. et winter pelage the under parts are less clouded 
than in summer and the resemblance to S. palustris is correspondingly 
closer. The two may be found to intergrade in the region north of 
Lakes Huron and Superior. 
Specimens examined.—Total number, 5, from the following localities: 
New Hampshire: Profile Lake (type locality), 1 
New York: Elizabethtown (east side of Adirondacks), 2. 
Pennsylvania: Bushkill Creek, Monroe County, 1. 
Canada: Godbout, Province of Quebec (north shore of St. Lawrence), 1 


SOREX HYDRODROMUS Dobson. 


Sorex hydrodromus Dobson, Annals and Magazine Nat. Hist., 6th ser. IV, 372-374, 
fig., November, 1889. 

Type locality.a— Unalaska Island, Aleutian Islands, Alaska. 

General characters.—Size small (hind foot, 13 mm.); third incisor 
larger than fourth; both fore and hind feet fringed on both sides. ‘A 
thick comb-like fringe of stiff hairs extends along the outer and inner 
margins of both manus and pes, being especially dense and well 
developed along the outer margins.” 

Color.—“ Fur reddish brown above, yellowish brown beneath; chin, 
throat, and chest with grayish-tipped hairs; the base of the hairs both 
above and beneath dark bluish gray.”! 

Dental characters.—“‘ The teeth closely resemble those of S. vulgaris; 
as in that species, the third incisor is the largest and longest of the 
unicuspidate teeth; the first maxillary tooth is very nearly equal to 
the second incisor and quite intermediate in size between the third in 
cisor and the second maxillary tooth; the third maxillary tooth is even 
more internal than in S. vulgaris, in this respect resembling the Ameri 
can representatives of that species, and its long axis is at right angles 
to the direction of the jaw, its inner and posterior convex margin fitting 
into the concavity on the inner and anterior sides of the fourth maxil- 
lary tooth. The mandibular teeth closely resemble those of S. vulgaris.” * 

Measurements.—‘‘ Length: Head and body, 53 mm.; tail, 46 mm.; 

e, from end of muzzle, 95 mm.; ear, length, 64 mm.; einer to end of 
middle digit, without lee. 13mm.; manus, 6mm.; pes, 13 mm.; dis- 
taiuce between tips of first upper incisor and last premolar, 34 mm.”* 

General remarks.—This interesting aquatic Shrew was described by 

Dr. Dobson from a specimen in the Museum of the Imperial Academy 


Dopeed: Annals and Magazine Nat. Hist., 6th ser., LV, 373, Men eatee 1889. 
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of Seiences at St. Petersburg. It is the only American species of the 
family Soricide (except Sorex verapacis, from Guatemala) that I have 
not seen, Its position in the series is uncertain. 


Subgenus ATOPHYRAX Merriam, 1884. 


Atophyrax Merriam, Trans. Linn. Soc. New York, Vol. Il, pp. 217-222, pl. August, 
1884. Type, Atophyrax bendirii Mezriam, from Klamath Basin, Oregon. 
Geographic distribution.—The subgenus A tophyraz inhabits the north- 

west coast region from western British Columbia southward to Sonoma 

County, Calif. In Oregon and Washington it reaches the east base of 

the Cascade range; in California it is confined, so far as known, to the 

coast strip north of Point Reyes, 

Diagnosis.—Feet large and fimbriate, with third and fourth toes of 
hind foot webbed at base, as in Neosorex. Anterior part of rostrum 
narrowed, much produced and decurved, forming, with the under jaw, 
a toothed forceps for seizing living prey, Brain case expanded later- 
ally,as in Neosorex. The unicuspidate series are parallel, or nearly 
parallel, and in the kuown forms the teeth are narrow and arranged in 
pairs of approximately equal size—first and second subequal and larg- 
est, third and fourth subequal and smaller, the third slightly smaller 
than fourth. The fifth is large for a Shrew, and when unworn bears a 
colored cusp, which is sometimes double or bifid. The large antero- 
internal cusp of m! and m? rises posteriorly to form a distinct secondary 
cusp, not present in the other subgenera. This secondary cusp, which 
is diagnostic of Atophyrax, is separated by a suicus from.the large tri- 
angular cusp developed on the cingulum of the posterior half of the 
inner side of the tooth. The extreme of differentiation of the group is 
exhibited by A. palmeri, from the mouth of the Columbia River. 

Number of representatives.—Three well-marked forms of Atophyrax 
are contained in the Department collection: (1) A. bendirn, ranging 
from Burrard Inlet, British Columbia, southward along the Cascade 
range to southern Oregon, and thence southwesterly to and along the 
coast of northern California; (2) palmeri, from the coast of Oregon at 
the mouth of the Columbia River; and (3) albiventer, from the Olympic 
Mountains of Washington. Still another may require subspecific ree- 
ognition, namely, a form from the coast of California in Mendocino 
County. Additional material is necessary to determine the interrela- 
tions of the several forms. 


SOREX (ATOPHYRAX) BENDIRII (Merriam). 
(Pl. X, figs. 1-4.) 


Atophyrax bendirii Merriam, Trans. Linn. Soc. New York, 11, 217-225, Aug., 1884. 
Sorex bendirti Dobson, Mon. Insectivora, Part III, fase. 1, Pl. XXIII, fig. 17, and 
explanation (type specimen). 


Type locality.—Klamath Basin, Oregon (near Williamson River, 18 
miles southeast of Fort Klamath). 
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Geographic distribution.—Klamath Basin, Oregon, and thence north- 
ward along east side of Cascade range to Puget Sound (Port Moody, 
British Columbia); westward (probably through Klamath River Valley) 
to coast of California, and southward to Sonoma County, 

General characters.—Size, large (total length, 150 mm.; head and 
body, 82 min.; hind foot, 20 mm.); tail long; coloration uniform sooty 
or sooty brown, sometimes paler below. 

Color.—Dull sooty plumbeous, changing in worn pelage to sooty 
brown, faintly paler on under parts; tail dusky all round. Some of the 
specimens from Easton and Port Moody have the under parts decidedly 
pale, suggesting a seasonal difference. 

Cranial and dental characters:--The characters by which Atophyrax 
(differs from Sorex aud Neosorex have been given in the subgenerie diag- 
nosis and need not be repeated here. The skull of S. bendirii difters 
from those of palmert and albiventer, the only other members of the sub- 
genus now known, in the following particulars: Size smaller (total 
length, 22.5 mm.); anterior narrow part of rostrum shorter; brain case 
shorter; interpterygoid notch broader; unicuspidate series slightly 
more divergent posteriorly; molars narrower. 

Measurements.—Type specimen (measured from alcohol, in good con- 
dition): Total length, 150 mm.; tail vertebrae, 68 mm.; hind foot, 
20 mm. Average of 3 specimens from Mendocino County, Calif. 
(measured in flesh): Total length, 150.3 nm; tail vertebrae, 69.7 mM. ; 
hind foot, 19.7 mm. 

General remarks.—The type of Atophyrax bendirii was collected in 
Klamath Basin, Oregon, by Capt. (now Major) C. KE. Bendire, and was 
described by me eleven years ago. The next specimens examined were 
from Chilliwack, British Columbia, collected by Mr. A. C. Brooks. 
Subsequently the field naturalists of the division extended the range 
of the species southward along the coast of California to Gualala, and 
northward along the Cascade range to Port Moody, on Burrard Inlet, 
British Columbia. Two additional forms, believed to intergrade with 
bendirii, and hence treated as subspecies, have been discovered and are 
here described: palmeri, a large black form from the coast of Oregon 
at Astoria; and albiventer, a white-bellied form from the Olympie 
Mountains of Washington. In addition to these, the form from Gua- 
lala, Calif., differs somewhat from typical bendirii, and if the characters 
shown by the only two specimens at hand prove constant, will also 
merit subspecific separation. The two specimens referred to differ 
from all other American Shrews in having the fifth unicuspidate tooth 
unusually large and with a double cusp. The peculiarity would seem 
to be abnormal, but is constant in the two specimens examined. The 
unicuspidate teeth are more crowded, so that the series as a whole is 
shorter and the cingulum does not reach so far backward. -The large 
upper premolar and first true molar are more deeply excavated pos- 
teriorly, and the third and fourth unicuspids larger. 
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Specimens examined.—Total number, 21, from the following localities: 
British Columbia: Port Moody, 7; Chilliwack, 2. 
Washington: aston (Cascade range), 8. 
Oregon: Klamath Basin, 1 (type). 
California: Mendocino County, 1; Gualala, 2. 


SOREX (ATOPHYRAX) BENDIRIT PALMERI subsp. nov. 
(Pl. XII, figs. 1-3.) 


Type from Astoria, Oregon. Type No. 77323, 9 old, U.S. Nat. Mus., Department of 
Agriculture collection. Collected July 29, 1889, by T. S. Palmer. Orig. No. 256. 
Geographic distribution.—Coast of Oregon and Willamette Valley; 

limits of range unknown. 

General characters.—Similar to S. bendirii, but larger (total length, 
165 mm.; head and body, 92 mi.); blacker; skull heavier. 

Color.—Upper parts glossy black, changing gradually to sooty plum- 
beous on under parts; tail dusky all round. The black of the upper 
parts is less pure on the head and shoulders, where the brownish sub- 
apical part of the fur shows through. 

Cranial and dental characters.—Contrasted with S. bendirii the skull 
of palmeri is larger and heavier (type measures 24.5 by 11.5 mm.), with 
narrower interpterygoid fossa, and larger and heavier teeth. The uni- 
cuspids and molars are relatively as well as actually broader. The first 
unicuspid is appreciably larger than second; third and fourth subequal, 
but third slightly the smaller. Unicuspid series with middle incisor 
longer than molariform series. 

Measurements.—Type specimen: Total length, 165 mm.; tail verte- 
bree, 73 min.; hind foot, 20 mm. 

General remarks.—A specimen from Beaverton, in the Willamette 
Valley, is practically indistinguishable from the type, but one from 
Oregon City (collected October 21) is more dark slate color without 
pure black. 

Specimens examined.—Total number, 3, from the following localities 
in Oregon: Astoria (type locality), 1; Beaverton, 1; Oregon City, 1. 


SOREX (ATOPHYRAX) BENDIRIT ALBIVENTER subsp. nov. 


Type irom Lake Cushman, Olympic Mountains, Washington. Type, No. 66198, 
gad., U. 8. Nat. Mus., Department of Agriculture collection. Collected July 7, 
1894, by C. P. Streator. Original number, 4021. 


- General characters.—Similar to S. bendirii, but larger, with tail decid- 
edly longer, and under parts abruptly whitish; skull and teeth larger. 
Color.—Upper parts sooty plumbeous; under parts abruptly white 
or whitish (as in Neosorex), clouded with dusky on breast and middle 
of belly. In one pelage the clouding below spreads over nearly the 
whole of the under parts. Tail blackish, indistinctly and narrowly 
paler below basally. | | 
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Cranial and dental characters.—Skull decidedly larger than bendirii 
(23.9 by 10.5, mm.); molariform teeth about the same size; unicuspi- 
date teeth less crowded and series longer; second unicuspid smaller 
than first. The skull is intermediate in size between bendirii and 
palmeri. 

Jeasurements.—Type specimen: Total length, 166 mm.; tail verte- 
bree, 78 mm.; hind foot, 20.5 mm. Average of 3 specimens from type 
locality (Lake Cushman, Washington): Total length, 160.3 mm.; tail 
vertebrae, 73.3 mm.; hind foot, 20.5mm. One of these has a short tail. 
The average of the other 2 is: Total length, 165 mm.; tail vertebra, 
78 mm.; hind foot, 21 mm. 

General remarks.—So far as known albiventer is restricted to the 
Olympic Mountains. Its large feet indicate that it is more aquatic 
than the other members of thé group. The white of the under parts is 
much more marked than in the Easton and Port Moody specimens of 
bendirvi, and the tail is considerably longer, 


ADDENDUM. 


While this paper is passing through the press, a remarkable new 
species of Sorex proper has been received from southern Mexico, and is 
here described. 

SOREX STIZODON sp. nov. 


Type from San Cristobal, Chiapas, Mexico, No. 75885, 9 ad. U.S. Nat. Museum, 
Dept. of Agriculture Coll. Collected Sept. 25, 1895, by E. W. Nelson and E. A. Gold- 
man. Orig. No. 8473. 

General characters.—Similar to 8S. saussurei in external appearance, 
but slightly smaller, and rump not decidedly darker than rest of back. 

Color.—Upper parts finely mixed sepia brown and dusky; under 
parts seal brown, passing insensibly into color of sides and back; tail 
indistinctly bicolor, dusky above, pale below. 

Cranial and dental characters.—Skull similar to that of saussurei in 
general form, great breadth of constriction and breadth of palate; but 
shorter and broader, with brain case more inflated and rostrum shorter. 
First and second unicuspids large, the second much larger than first 
and relatively larger than in any other member of the genus known, to 
me. Contrasted with saussurei the molariform teeth are decidedly 
smaller and less emarginate posteriorly. The chestnut tips to all the 
teeth are reduced to a minimum and very pale. 

Measurements.—The flesh measurements have not been received from 
the collector. The skin measures as follows: Total length, 105; tail 
vertebre, 38; hind foot, 12. 
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orophila, 8, 30. californicus, 80. 
parva, 17-18: carolinensis, 13. 
history, 6-7. caudatus, 84-85. 
peninsule, 14-15. cinereus, 17. 
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Sorex jimbripes, 41, 53. 
fisheri, 86. 


Forstert, 40, 41, 50, 53, 60. 


fumeus, 50-52, 65-66. 
history, 38. 


haydent, 41, 58, 56, 60, 61. 


hoyi, 43-45, 89-90. 
history, 36. 
hydrodromus, 94. 
idahoensis, 41, 4, 60. 
lesueuri, 61. 
longicauda, 74. 


longirostris, 52-53, 85. 


history, 40. 
macrodon, 82. 
merriami, 88-89. 
micrurus, 21. 
minutus, 54, 55. 
montereyensis, 79. 
monticola, 69. 
nanus, 81-82. 
navigator, 92-93. 
nevadensis, 71. 
obscurus, 72-73. 
oreopolus, 77. 
orizabe, 71. 
ornatus, 79-80. 
pachyurus, 38, 48. 
pacificus, 86-87. 
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palustris, 45-46, 91-92. 
history, 36. 

parvus, 17,38, 48. 

personatus, 52, 53-56, 60-62. 
history, 40. 
table of measurements, 63. 

platyrhinchus, 60. 

platyrhinus, 60, 65. 

pribilofensis, 87. 

richardsoni, 48-50, 54, 63-64. 
history, 38. 

saussurei, 83. 

similis, 72. 

sphagnicola, 64-65. 

stizodon, 98. 

streatori, 62-63. 

suckleyi, 67. 

talpoides, 10. 

tenellus, 81. 

thompsoni, 36, 43, 89. 

trowbridgii, 78. 

vagrans, 67-68. 

vancouverensis, 70. 

ventralis, 75. 

verepacis, 82. 

vulgaris, 48. 


Soriciscus, 30. 
Talposorex, 9. 


PEA al: 
[All double natural size.] 


Fic. 1. Blarina carolinensis (Bach). Columbia, S.C. 
(No. 71471, U.S. Nat. Mus.) 
2-4. Blarina brevicauda (Say), Blair, Nebr. (type locality). 
(No. 48830, U.S. Nat. Mus.) 
5-6. Blarina parva (Say). Blair, Nebr. 
(No. 48025, U.S. Nat. Mus.) 
. Blarina floridana nob. Canaveral, Fla. 
(No. 23937, U.S. Nat. Mus.) 
8. Blarina tropicalis. Plama, Oaxaca, Mexico. 
(No. 71452, U.S. Nat. Mus.) 
9. Blarina soricina nob. Tlalpam, Valley of Mexico. 
(No. 50761, U.S. Nat. Mus.) 
10. Blarina magna nob. Totontepec, Oaxaca, Mexico. 
(No. 68575, U.S. Nat. Mus.) 
11. Blarina mexicana Baird. Jico, Vera Cruz, Mexico. 
(No. 55083, U.S. Nat. Mus.) 
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1. Blarina carolinensis. 8. B. tropicalis. 
24. B. brevicauda. 9. B. soricina. 
5,6. B. parva. 10. B. magna. 

7. B. floridana. 11. B. mexicana. 


PLATE II. 
[Enlarged about seven times. } 


Fic. 1-4. Llarina brevicauda (Say). Council Bluffs, lowa (near type locality). 
(No. 43765, 9 ad., U.S. Nat. Mus.) 
1. Left side of upper jaw, showing teeth. 
2. Left side of under jaw. 
3. Lower series of teeth, showing crowns (left side). 


4. Upper series of teeth, showing crowns (left side). 
5. Blarina telmalestes nob. Dismal Swamp, Virginia. Type. 
(No. 71823, 9 ad., U: S. Nat. Mus.) 


Upper series of teeth, showing crowns (left side). 
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144. Blarina brevicauda (Say). Council Bluffs, Iowa. 
5. B. telmalestes nob. Dismal Swamp, Va. 


PLATE III. 


[Enlarged about seven times. ] 


Fics. 1,5, 11,12. Blarina carolinensis. Raleigh, N.C. 

(No. 3610, U. 8. Nat. Mus.) 

2,6,9,13. Blarina parva. Blair, Nebr. 
(N. 48823, U.S. Nat. Mus.) 

3, 7,10, 14. Blarina berlandieri. Brownsville, Tex. 
(No. 48810, U.S. Nat. Mus.) 

4,8,15. Notiosorex crawfordi. San Bernardino, Cal. 
(No. 2661, Merriam collection. ) 
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PLATE IV. 
[All magnified above ten diameters. } 


Sorex personatus. Osler, Saskatchewan, Canada. 
(Collection of E. A. and O. Bangs.) 


. Sorex longirostris. Raleigh, N.C. 


(No. 1280, collection of G.S. Miller, jr.) 


. Sorex longirostris. Raleigh, N.C. 


(No. 1297, collection of G.S. Miiler, jr.) 


. Sorex fisheri. Dismal Swamp, Virginia. 


(No. 71822, U.S. Nat. Mus., Department of Agriculture collection.) 


. Sorex personatus. Victoria County, New Brunswick. 


(No. 8035, Am. Mus. Nat. Hist.) 
Sorex personatus. Victoria County, New Brunswick. 
(No. 7994, Am. Mus. Nat. Hist ) 


. Sorex personatus. Victoria County, New Brunswick. 


(No. 8022, Am. Mus. Nat. Hist.) 


. Sorex personatus. Nantucket, Mass. 


(No. 2153, collection of G.S. Miller, jr. Teeth very much worn.) 
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1,5,6,7,8. Sorex personatus. 2, 3, S. longirostris. 4. S. fisheri. 


Fig. 1. 


PLATE V. 
[All magnified about ten diameter 


Sorex palustris, Laramie, Wyo. 
(No. 54595, U. S. Nat. Mus., Department of Agriculture collection. ) 


. Sorex albibarbis. Elizabethtown, N. Y. 


(No. 2428, collection of G. S. Miller, jr.) 


. Sorex araneus. Scotland. 


(No. 3598, collection of G. 8S. Miller, jr.) 


. Sorex richardsoni. Elk River, Minnesota. 


(No. 2563, collection of Dr. C. Hart Merriam.) 


. Sorex fumeus sp. nov. Peterboro, N. Y. 


(Type, No. 2582, collection of G. S. Miller, jr.) 


. Sorex hoyi. Victoria County, New Brunswick. 


(No. 8005, Am. Mus. Nat. Hist.) 


. Sorex hoyi. Elk River, Minnesota. 


(No, 4353, collection of Dr. C, Hart Merriam.) 
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1. Sorex palustris. 3. S. araneus. 5. S. fumeus. 
2. S. albibarbis. 4. S. richardsoni. 6,7. S. hoyi. 
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PLATE Vi. 
{All double natural size. ] 


Fic. 1. Sorex palustris. Laramie, Wyo. 
(No. 54595, U.S. Nat. Mus., Department of Agriculture collection.) 
2. Sorex albibarbis. Elizabethtown, N. Y. 
(No, 2428, collection of G.S. Miller, jr.) 
. Sorex araneus. New Forest, England. 
(No. 2852, collection of G. 8. Miller, jr.) 
4. Sorex richardsoni. Elk River, Minnesota. 
(No. 2547, collection of Dr. C. Hart Merriam.) 
5. Sorex fumeus sp.nov. Peterboro, N. Y. 
(Type, No. 2582, collection of G. S. Miller, jr.) 
6. Sorec minutus. Clifton, England. 
(No. 3604, collection of G. S. Miller, jr.) 
7. Sorex personatus. Mount Graylock, Massachusetts. 
(No. 2303, collection of G. 8. Miller, jr.) 
8. Sorex personatus. South Edmonton, Alberta. 
(No. 69170, U.S. Nat. Mus., Department of Agriculture collection. ) 
9. Sorex longirostris. Raleigh, N. C. 
(No. 1128, collection of G. §. Miller, jr.) 
10. Sorex hoyi. Locust Grove, N. Y. 
(No. 4857, collection of Dr. C. Hart Merriam.) 
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1. Sorex palustris. 4. S. vichardsont. 7.8. S. personatus. 
2. S. albibarbis. 5. S. fumes. 9. S. longirostris. 
3. S. araneus. 6. S. minutus. 10. S. hoyi. 
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Fig. 1. 


PLATE VII. 


[Enlarged about seven times. ] 


Sorex pacificus. Crescent City, Calif. 
(No. 24011, U.S. Nat. Mus.) | 


. Sorex macrodon nob. Orizaba, Mexico. Type 


(No. 58272, U.S. Nat. Mus. ) 


. Sorex bairdi nob. Astoria, Oreg. 


(No. 24318, U. S. Nat. Mus.) 


. Sorex trowbridgii. Astoria, Oreg. 


(No. 24315, U. S. Nat. Mus.) 


. Sorex personatus. South Edmonton, Alberta. 


(No. 69169, U. S. Nat. Mus.) 
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Sorex pacificus. 4. S. trowbridgii. 


il: 
2. S. macrodon. : 5. S. personatus. 
3. S. bairdi. 


PLATE VIII. 


{Enlarged about seven times. ] 


Sorex obscurus. Salmon River Mountains, Idaho. [Type of S. similis. ] 
(No. 23525, 9, U. S. Nat. Mus.) 


. Sorex vagrans. Aberdeen, Wash. 


(No. 24322, U. S. Nat. Mus.) 


. Sorex ornatus nob. San Emigdio Canyon, California. Type. 


(No. 43198, ¢ ad., U. S. Nat. Mus.) 


. Sorex oreopolus. Sierra Nevada de Colima, Jalisco, Mexico. Type. 


(No. 45698, U. S. Nat. Mus.) 


. Sorex tenellus nanus nob. Estes Park, Colorado. Type. 


(No. 73772, U. S. Nat. Mus.) 
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1. Sorex obscurus. 4. S. oreopolus. 
5. 


2. S. vagrans. 2 
3. S. ornatus. 


S. nanus. 


PLATE IX. 
{Enlarged about seven times.] 


Fic. 1. Sorex richardsoni. Edmonton, Alberta, Canada. 
(No. 69156, U. S. Nat. Mus.) 
1. Upper jaw with-teeth (profile). 
la. Crowns of upper series of teeth. 
2. Sorex fumeus. Lake George, New York. 
(No. 55945, ¢, U.S. Nat. Mus.) 
2. Upper jaw with teeth (profile). 
2a. Crowns of upper series of teeth. 
3. Sorex pribilofensis. St. Paul Island, Pribilof Islands, Bering Sea. 
(No. 74657, U. S. Nat. Mus.) 
3. Upper jaw with teeth ‘profile). 
3a. Crowns of upper series of teeth. 
4. Sorex merriami. Fort Custer, Mont. Type. 
(No. 4861, 9, Merriam collection.) 
4. Upper jaw with teeth (profile). 
4a. Crowns of upper series of teeth. 
5. Microsorex hoyi. Devils Lake, N. Dak. 
(No. 4353, Merriam collection.) 
5. Upper jaw (profile). 
5a. Crowns of upper series of teeth. 
5b. Lower jaw (profile). 
5c. Second and third unicuspids greatly enlarged. 
6. Sorex longirostris. Raleigh, N. C. 
(No. 4635, 2, Merriam collection. ) 
6. Upper jaw with teeth (profile). 
6a. Crowns of upper series of teeth. 
. Sorex personatus. Montauk Point, New York. 
(No. 56588, U.S. Nat. Mus.) 
7. Upper jaw with teeth (profile). 
7a. Crowns of upper series of teeth. 
8. Sorex dobsoni. Alturas Lake, Idaho. Type. 
(No. 31678, U.S. Nat. Mus. ) 
8. Upper jaw with teeth. 
8a. Crowns of upper series of teeth. | 
Note.—In this specimen the third unicuspid is abnormally large. 
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PLATE X. 


{Enlarged about seven times. ] 


Fics. 1+. Sorex (Atophyrax) bendirii. Easton, Wash. 
1. Upper jaw (profile). 
2. Lower jaw (profile). 
3. Crowns of lower series of teeth. 
4. Crowns of upper series of teeth. 
5-7. Sorex (Neosorex) palustris. Elk River, Minn. 
5. Crowns of upper series of teeth. 
6. Upper jaw (profile). 
7. Lower jaw (profile). 
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1H. Sorex (Atophyrax) bendirii. Easton. Wash. 
5-7. Sorex (Neosorex) palustris. Elk River, Minn. 
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PLATE XI. 
{Enlarged about seven times. ] 


Sorex ( Neosorer) navigator. Mount Whitney, California. Showing changes in teeth 
resulting from wear. ; 
Fics. 1-3. Young adult (No. 42412). 
4-6. Very old (No. 42413). 
1 and 4. Upper jaw (profile). 
2 and 5. Crowns of upper series of teeth. 
3 and 6. Lower jaw (profile) 
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Fics. 1- 3. 


PLATE XII. 
{All double natural size. ] 


Sorex (Atophyrax) bendirti palmeri. Oregon City, Oregon. Type. 
(No. 56898, U. S. Nat. Mus.) 


. Sorex (Microsorex) hoyi. Elk River, Minn. 


(No. 2520, Merriam collection.) 


. Sorex californicus. Walnut Creek, Contra Costa County, Calif. 


(No. 44428, U.S. Nat. Mus.) 


. Sorex tenellus. Lone Pine, Owens Valley, California. Type. 


(No. 32495, U. S. Nat. Mus.) 

Sorex merriami. Fort Custer, Mont. Type. 
(No. 4861, 2, Merriam collection. ) 

Sorex macrodon. Orizaba, Vera Cruz, Mexico. Type. 
(No. 58272, g, U. S- Nat. Mus.) 
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1-3. Sorex bendirii palmeri. 6, 


7. S. californicus. 10,11. S. merriami. 
4,5. S. hoyi. Os Si 


tenellus. 12,13. S.macrodon. 


